





















































& > =a = AMD 
ntered at the Post Office of New York, N. Y., as Second Clase matter. Copyrighted, 1804, by Munn & Co.]} 
AW EEKLY JOURNAL OF PR ACTICAL INFORM ATION, ART, SCIENCE, MEC HANICS, CHEMISTRY, AND MANUFACTURES. 
"ge beRaa gs) NEW Y¢ RK , FEBRUARY 17. 1894. Corte 
; THE BOYNTON BICYCLE ELECTRIC RAILWAY. 3 Nee one ne hundred or more miles an hove. Air sesiatanae | ling sténdan which affect four-wheeled oun pas of th 


(he need of the day is rapid transit. Steam, cable, | being one of the most adverse factors at this velocity, a| everyday type. It is peculiarly well adapted for elee- 
and trolley cars each in their own degree contribute | car of small cross sectional area is preferable. The ine-| trie propulsion, the overhead rail giving a place for 
to this end. The illustrations show one of the last de- | qualities of two parallel lines of rail is also a factor of re-| the current main. 
velopments in true rapid transit—the Boynton Electric | sistance. In the railroad in question a narrowcar with| Referring to our illustration, Fig. 1 represents the 
Bicvele Railroad—of which a line is now in process of | sharpened ends is employed, and is mounted upon | plan of the motor car, showing its sharp front and rear 
erection aeross Long Island, from Bellport to the Sound. | two wheels, one at each end, and travels upon a single | ends, and its six compartments, each holding four pas- 

The idea of the bieyele railroad is to provide a sys-}rail. It has the equilibrium of the bicycle, and like the | sengers, who sit back to back. It is proposed in prac 
tem of transit whose speed may be from seventy-five | latter disposes at once of the violent transverse wrench- (Continued on page 100.) 








THE BOYNTON BICYCLE RAILROAD—DETAILS OF TRACK, MOTOR, AND CAR CONSTRUCTION. 
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CHEAP TELEPHONES. 

The expiration of the Bell telephone patents is re- 
volutionizing the sale of telephones in this country. 
It will be seen by the advertisement of the Metropoli- 
tan Telephone Company, of this city, who are licensed 
under the Bell Telephone Company, that they are now 
offering the genuine Bell telephone instruments for sale 
at $1.25 each. As these instruments are accurately 
made, and yield the best results, they are likely to give 
a great impetus to the construction of short telephone 
lines in _— and in country places. 
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A NEW STREET CAR MOTOR. 

A recent number of the Morning Cail, San Fran- 
ciseo, contains an account of the trial in that city of a 
gasoline car, the invention of Daniel 8. Regan. The 
propulsion of the car is effected by the injection into 
the engine cylinder of a small quantity of gasoline, the 
vapor of which is mixed with air, forming an explosive 
mixture that is fired by electricity. A pressure of 280 
pounds per square inch is produced on the piston. The 
trial car is said to have operated with great success, 
demonstrating an economy and ease of working alto- 
gether superior to anything in the line of street car 
motors that has yet made its appearance. The Call 
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| England for the production of a new form of street car 
propulsion that shall be better than the overhead trol- 
ley or the cable system. But this, we think, must be 
anerror. The only reward offered in this direction, so 


~| far as we know, is that of the Metropolitan Traction 


Company, of this city, who offer to pay a reward of 
$50,000 for a new system that shall be approved by the 
New York State Board of Railway Commissioners, as 
being superior for practical uses in the streets of New 
York to the cable or the overhead trolley. 

_ 
CALIFORNIA MIDWINTER EXPOSITION 
GOLDEN GATE PARK, SAN FRANCISCO. 

On May 31, 1893, in the city of Chicago, a meetiag 
was held in the rooms of the California Club and the 
suggestion was made by Mr. M. H. De Young, vice- 
president of the Columbian World’s Fair, that a mid- 
winter exposition should be held in San Francisco, 
California. The idea was acted on, and the next day 
Work at once began in 
the appointment of officers, enlistment of State and 
city recognition, and in the soliciting of subscrip- 
tions. Nearly half a million of dollars was soon ob- 
tained. The ground was broken in San Francisco on 
August 24, in the presence of a concourse of nearly 
100,000 people. The work progressed rapidly. Ad- 
vantage was taken of the Chicago Fair, and exhibits 


THE IN 


a | and attractions therefrom were secured. Six main 


aed buildings, distributed over nearly 200 acres of ground, 


615} able one. 
wis | 72,248 





lighted by 1,000 electric lamps and 15,000 incandescent 
lamps from Chicago, one hundred independent build- 
ings, are some of the elements which unite to form 
what is termed the third most important exhibition 
the world hes ever seen. 

The fair grounds are situated in Golden Gate Park, 
San Francisco, the park being now in its best state, 
with its semi-tropical trees and plants, the lovely 
climate adding to the charms of the locality, which 
forms a setting forthe architectural features. For 
by the use of staff beautiful buildings have been rap- 
idly erected, and the system of the Chicago Fair has 
been followed in keeping in view the architectural 
elements of the scene. The cost of the fair, it is 
thought, will not exceed $1,500,000, nearly half of 
which has been contributed by the people of San 
Francisco. As the Chicago Fair was termed the 
“White City,” the name of Palm City has been be- 
stowed on its western sister. The fair opened on Sat- 
urday, January 27, with due ceremonies and in the 
presence of an immense audience. 

Speeches, a grand parade, concerts, and at night fire- 
works and illuminations made the occasion a memor- 
The admissions on that day aggregated 


people. 
Throughout the grounds are distributed every 
imaginable attraction, the Firth wheel, the scenic 
railway, the caseade, foreign villages and the like, en- 
tertaining, and in some cases instructing, the visitors. 
A reproduction by eyclorama of the Hawaiian volcano 


i! | Kilauea is described as wonderfully realistic. 


The fair is managed by the following executive com- 
mittee: M. H. De Young, president and director-gen- 
eral; Irwin ©. Stump, t; P. N. Lilien- 
thal, treasurer; R. B. Mitchell, A. Andrews, F. G. 
Berry, Eugene Gregory, J. H. Neff, and J. 8. Slauson, 
of Los Angeles. 


Divisional Patent Applications. 
A late decision of the Supreme Court involves cer- 
tain considerations as to patents issued upon divi- 
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11a | Sional applications, the results of which the Electrical 


Engineer thinks are likely to be important and far 


_ reaching. Briefly, the doctrine now laid down by the 


court, as we understand it, is that only one patent 
ean be taken for a single conerete invention, or for 
any part of such invention; and consequently, that 
when more than one pacefit tas been issued purport- 





[ FEBRUARY 17, 1894. 





| ing to cover different parts of the same subject matter, 


all except the one bearing the lowest serial number are 
void. Especially is it held by the Court to be inadmissi- 
ble to distribute the subject matter of an invention 
between two patents, distinguishable from each other 
only by the different functions ascribed to a common 
mechanical structure. 

We entertain no doubt that the ultimate effect of 
this decision will be wholesome and salutary. As to 
its immediate effect, there is certainly abundant room 
for interesting speculation. One important patent 
may be mentioned, which would seem to be in immin- 
ent danger of being overthrown by the new doctrine— 
the famous Berliner transmitter patent, which, in 
reality, covers the employment, as a transmitter, of 
a certain mechanical structure which, in its capacity 
as a receiver, was patented as long ago as November 
2, 1880. There are also a very large number of pat- 
ents on electric railway apparatus and devices, here- 
tofore assumed by their owners to be controlling, and 
upon which a considerable number of pending suits 
have been based. which are founded upon divisional 
patents Some of these, at least, must unquestion- 
ably be obnoxious to the doctrine now laid down by 
the Supreme Court. 

Compound Glass, 

According to a report of the technical glass labora- 
tory at Jena, O. Schott has introduced a glass which is 
of great technical interest and value. It is free from 
alkali, but can be worked before the blowpipe, has a 
small co-efficient of expansion, and is distinguished by 
many excellent qualities. Hitherto the view has been 
generally held that good glass must contain, together 
with silica and a divalent or trivalent metallic oxide, 
the oxide of a monovalent metal (an alkali metal or 
thallium). By the glass referred to (121'") is free from 
alkalies and has the following composition : 

BaO=25 per cent., ZnO =5 per cent., Al,O,=45 
per cent., B,O,=14 per cent., Mn,O;=0°8 per 
cent,, SiO, =51°22, As,O,=0°2 per cent. 

Schott was led to the production of his compound 
glass (Verbundglas) by studying the state of strain in 
ordinary glass vessels and tubes cooled in contact with 
the air. A hoilow glass vessel cooled in contact with 
the air has its outer skin in a state of compression, 
whereas the inside is in a state of tension ; hence it is 
easily damaged on the inside, but is resistent on the out- 
side. A hollow glass vessel, if introduced when cold into 
warm air, has its outer skin thrown into a state of com- 
pression ; if, when it is hot, it is exposed.to cold airits 
outer skin is thrown intoa state of tension. This is the 
reason why cold air causes glass to crack more’teadily 
than hot air does. Schott succeeded in throwing the 
outer layer into a permanent state of compression by 
covering the glass vessel with a thin outer layer of 
glass which has a small co-efficient of expansion. The 
flasks made of this compound glass can be filled with 
boiling aniline and immediately sprinkled on the out- 
side with cold water: and glass dishes can be heated 
over the naked Bunsen flame without cracking. Pres- 
sure tubes of this compound glass can be made to 
meet all the requirements of practice. They have been 
kept in ¢ontinuous use on locomotives for five months, 
and when heated to 200° C., they can be sprinkled 
with cold water without any fear of cracking. 


-— 


Incandescent Gas Lights. 

to a paragraph in a reeent number of the 
Journal fir Gasbeleuchtung, a trial has been going on 
since June last in the Badgasse, Budapesth, and sinee 
October in the Ofen Tunnel, with Dr. Auer’s incandes- 
cent gas lights. So satisfactory is the effect, that when 
the Budget estimates come on for discussion, it is in- 
tended to put forward a request that all streets in 
which the electric light is not to be used shall be 
lighted by the incandescent gas system, as by it the 
amount of illumination afforded is increased by five 
or even six fold. In Agram also Dr. Auer’s burners 
have been tried with equally favorable results, , While 
under the old system each 630 square meters of street 
suitace received light equal to only 82 candles, every 
300 square meters of surface is now illuminated to the 
extent of 100 candles. The lighting, therefore, is more 
than six times as great as that ordinarily employed 
for streets. 





—— 


The Maxim Gun in Action. 

The Maxim gun has been well tested in the Mata- 
beleland campaign. In the skirmish of October 25 the 
Maxim gun effectually checked the natives. Although 
the natives were armed with Martini-Henry and Win- 
chester rifles, they were powerless before the terrible 
fire of the Maxim gun, which mowed them down like 
wheat before a scythe. In the morning the sight was 
terrible, bodies being literally torn to pieces by the shot. 
Eaeh time the natives approached they were quickly 
repulsed with the aid of the maehine gun. The Arm- 
strong 7-pounder has also rendered efficient service in 
the campaign. On one occasion a shell dropped harm- 
lessly upon the ground, when the negroes immediately 
began firing upon it. The shell then exploded, killing 
several, 
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The Armies of Europe. 


The military statistics of the European nations sup- 
ply a suggestive object lesson in relation to our present 
civilization. The importance of the war footing of 
Europe cannot be overestimated. In case of a gen- 
eral war, the principal belligerent nations of Europe, 
excluding Turkey, could hurl 14,991,000 men into the 
contest. The standing army alone of the greater Eu- 
ropean nations consists of 3,274,000 men. Russia leads 
the list; her “peace footing” or standing army consists 
of 868,000 men. These soldiers are drawn from a popula- 
tion of 124,000,000. The enormous strength of this army 
may be shown by comparing it,with the army of Rome 
during the palmy days of the empire. The permanent 
military foree of Rome on sea and land was only 450,- 
000. France comes next to Russia, the strength of the 
army being 600,000 men. This army is drawn from 
and cbarged upon a population of 38,500,000. The 
Chauvinistie spirit of the French people has been 
somewhat modified by the increased permanent mili- 
tary foree of Germany, which now numbers 596,000 
nen, drawn from a population of 49,000,000. Austria, 
with Hungary, comes next, the army numbering 326,- 
000 men, the population of the monarchy being 41,000, - 
000. Fifth on the list comes Italy, whose armies numw- 
ber 247,000 men, drawn from a populaton of 30,000,000. 
England, notwithstanding her naval superiority, comes 
only sixth on the list, the population being 30,000,000 
and the standing army 247,000. Spain has an army of 
115,000 men, drawn from a population of 17,500,000. 

With the size of the country the size of the army 
gradually decreases until the pitiful handfuls of men 
are reached who form the armies of Andorra, San Ma- 
rino, and Monaco. Switzerland is an exception, as the 
constitution of this tight little republic forbids the 
maintenance of astandingarmy. When the “ war foot- 
ing” is considered, Germany leads with 4,000,000 men. 
Russia, which has the largest standing army, takes a 
second place as regards the war force, as she can only 
muster 2,530,000 men. France, with 2,500,000 men, is 
not far behind. If the size of the war footing of France 
and Germany be compared with the population, it 
will be seen that France, taking population for popu- 
lation, is a little ahead of Germany in preparing her 
whole available material for war. The war strength 
of Austria-Hungary is 1,753,000 men; that of Italy, 
1,650,000 men, while Spain comes next, with 1,088,000 
men and Great Britain follows with only 713,000. Switz- 
erland, in case of necessity, can furnish 485,000 trained 
men, 

War is constantly becoming more expensive, and 
while the war cloud of Europe is settling down, the 
financiers of the great powers are looking with great 
apprehension at the cost of throwing armies into the 
field composed of millions of men. Emperor William 
will do well to increase his war fund locked in the 
Juliusturm of Spandaa if 4,000,000 of men are mobil- 
ized, as 120,000,000 marks will not last long at the pres- 
ent average expense of armies. The statement which 
is sometimes made that the fortunes of war are decided 
behind the green baize doors of bankers’ private offices 
contains more truth than is at first apparent. War is 
now a luxury, and, like all luxuries, can only be en- 
joyed at great expense. The fact of the expense con- 
nected with modern war has made it unattainable 
to a bankrupt country, and undoubtedly;tends to make 
even the great powers think twice before leaping. Any- 
thing which helps to discourage war and favors the 
settlement of difficulties by pacific means should be 
encouraged, so that increase in the production of war 
material may be regarded as a step in the right direc- 


tion. 
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What Shall we Eat? 

Every once in a while there is recrudescence of vege- 
tarianism and also many reappearances of special recom- 
mendations as to diet that are so extreme, not to say 
“cranky,” as to suggest that the persons making them 
must have spoken out of the sufferings of stomachs so 
far fromnormal as rightly to be called “cranky.” 

The traveler from a distant planet, returning to his 
home and deseribing our habits, would say: “They 
prey upon other animals.” It has a repulsive sound ; 
but, of course, it is just what meat-eaters do, in spite of 
all the refinements and transformations that, as Emer- 
son says, “intervene between the slaughter house and 
our plates,” where the slice of steak or roast reposes so 
tranquilly as to give no hint that it was once alive and 
4s full of sensitive nerves as is the mouse on which the 
cat so ruthlessly pounces. 

_But let even the hypersensitive founders of the So- 
clety for the Prevention of Cruelty to Animals reflect a 
toment, and ask themselves if the deliberate killing of 
an animal, by intelligent and humane methods, is not a 
‘nore mercifal fate than the slow perishing by disease 
or old age, whieh certainly would oceur in a state of 
unassisted nature. 

At the two large abattoirs of Lyons, France, the 
zuards protect the animals to be slaughtered from see- 
'ng anything connected with the slaughtering of other 
animals, as terror is found to have an injurious effect 
“pon the secretions and flesh of dumb creatures. Zu- 
rich, in Switzerland, twenty years ago, invented a mer. 
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ciful way of killing cattle; a leathern strap completely 
covering the eyes is slipped over the animal’s horns be- 
fore he is taken to the slaughter house. In the center 
of this strap is a perforated iron block, the hole being 
directly over the center of the forehead. Standing in 
this hole is a short, sharp, hollow steel spike, which is 
driven into the brain by a single blow of a heavy ham- 
mer, producing instant unconsciousness. Immediately, 
a sharp iron rod is made to penetrate that point in the 
base of the brain which corresponds to the “ vital knot” 
of the human system, and absolute death is the result. 
The large blood vessels are then severed. As civilization 
advances, we see everywhere more humane laws being 
enacted for what must be considered the indispensable 
killing of animals, if man is to continue on his up- 
ward career, in knowledge, wisdom and happiness ; for 
the brain worker, far more certainly than the muscle 
worker, must have flesh food to work upon. 

The vegetarian can point to a considerable array of 
facts that sustain his theory. Many tribes of North 
American Indians have attained a very high physical 
development upon a vegetable diet ; many Scotch farm- 
ers live principally upon oatmeal ; meat is a compara- 
tive rarity among European laborers. Many English- 
men formerly lived on bread, cheese and beer (though 
cheese can hardly be called a vegetable); the Roman 
legionary carried a weight of sixty pounds and per- 
formed astounding feats of strength and endurance 
without eating flesh, and some people have substituted 
eggs and milk for meat, under the delusion that they 
are less atrocious than flesh-eaters ; but the opinion of 
the cow whose calf they have robbed of its natural food 
should be asked, before final judgment. 

Dr. C. N. Folsom, then Secretary of the Massachusetts 
Board of Health, wrote twenty years ago: 

“The Brahmins of India eat nothing which contains 
the germ of animal life, although they can hardly be 
said to have attained a vigorous physical or mental 
culture.” 

Mr. Edison puts the truth here hinted at more tersely 
in “Those that eat rice think rice,” while Dr. Folsom 
still further says: 

“Although physiologists are not agreed that animal 
food is absolutely essential to a high degree of civili- 
zation, there are certainly many facts which seem to 
indicate that it is resolvable into a greater amount of 
force than the other nitrogenous foods.” 

That the kind and quality of food gets into a man’s 
thought and disposition is not to be denied. The physi- 
cians at Sebastopol, after the Crimean war, testified 
that when a Russian soldier was intoxicated he became 
disgustingly maudlin, affectionate and silly, while the 
Briton in that state became at once ‘‘full of fight;” 
and they accounted for it by the fact that the first 
lived on black bread and the second had meat. Dogs 
that are quiet and subdued on vegetable food grow 
fierce on meat, and there are persons of fine nervous 
organization who find in meat a stimulus similar to 
that of wine. 

The great advances in analytical chemistry in these 
last two decades have done much to reveal wherein the 
“potential energy” of foodstuffs lies, and the “ train- 
ing” of our athletes shows that we are beginning to 
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Fortunately, the healthful preparation of food is be- 
ing studied by our scientists theoretically and by our 
wide awake, intelligent womex practically. Mr. Ed- 
ward Atkinson truly says : 

“If the masses of the people are to be well nourished, 
each adult person must have the due proportion of 
protein, or nitrogenous. material, of fats, and of car- 
bohydrates, or starchy materials: because, if either 
one is deficient, vital force cannot be sustained. Nei- 
ther can there be any true mental vigor or spiritual 
life when the body is not well nourished.” 

There has been too much despising of “this vile 
body,” as some have dared to call the exquisitely ad- 
justed temple of the Holy Ghost which God has given 
into our individual keeping, and for the neglecting 
or abusing of which he will make inquisition. If we 
intend to care forthe soul, we must first care for the 
body. He who knew “what was in man” set the ex- 
ample when he saw to it that the multitude was fed 
before he attempted to instruct them.—The Independ- 
ent. 
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Coloring Gelatino-Bromide Prints. 

The Archiv gives the following plan for getting dif- 
ferent colors on bromide prints. The prints are feebly 
developed with eikonogen, fixed, washed and then im- 
mersed in a solution of ; 


sn 00nceysdvinkendss+sbemeresar cece 4 parts 
Bl: oineasnc0ede=canbedeetiiuetins exc sects g « 
We icedcccdsnsetecadisechdessnd bedebabdesssecnsds 100 * 


This bleaches the image, which may then be colored 
thus : 


Brown. 
ee a ee ee esse 10 parte 
I tnin ind op tnktneeeneontaseatiaases centers se 3.° 
Di ncwinnatinincseeneétossese cath 150 * 

Yellow, 

Neutral chromate of potash... ............0..00 +. 4 parts 
We indversavedauedsregebate bietedeceiseeeveticas mw “* 
Green. 
Immerse the yellow prints in 
DEI ccduncnecen. covgsscqanaceancecesses 1 part. 
MU hisbettecdhbencceasese abednneesessanaee cee 10 parta, 
Red. 
Immerse the yellow prints in 
IIE 5 neu ch penonsnnbansanndseegeees 1 part 
Wns es bse sans anctesesonveveecceseucce . 10 parts 
Nickel Green. 

Chioride of nickel................ awe i part. 
Wbactcctecceecseccstesesoccceveseqses . 10 parte, 
Orange. 

SN Ih nb cocccames ates (0s: 0600 dnadbass< 8 parte. 

Patnasbamn Bethe sss 865o 5 ooo os cco wccccescccccses 45“ 
Wee in. 00000004 bea) cnn oa = 
—Br. Jour. 
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Co-efficients of Expansion of Glass. 

Most of the published data relate to glass of un- 
known composition, and are therefore of compara- 
tively little use. Regnault is the only investigator 
who appears to have supplied information respecting 
chemical composition with the physical data; and 
even his researches do not enable us to draw any con- 
clusion as to the influence of different oxides upon the 
expansion of glass. A careful and extensive investi- 





prescribe food with as much precision as we can use 
the most familiar drugs—say as quinine and opium. 

When James Russell Lowell went out to ‘‘ rough it” 
among the Maine lumbermen, he was astonished to 
find that the essential article of their diet was fat pork, 
against which he at that time held a genteel prejudice; 
a few days of heavy tramping brought him to a com- 
plete appreciation of its merits as a heat and strength 
producer. These lumbermen labor intensely in the 
cold and snows of winter, and in the icy water in spring, 
and beans and fat pork are the staple of their diet ; 
and the modern chemist comes along with his physi- 
ological yardstick and tells us the exact reason why 
men performing the severest tasks prefer pork to the 
choicest cuts of beef. 

Prof. W. O. Atwater says: 

“The energy from the sun is stored in the protein 
and fats and carbohydrates of food, and the physiolo- 
gists of to-day are telling us how it is transmuted into 
the heat that warms our bodies, and into strength for 
our work and thought.” 

Professor Frankland determined the heats of com- 
bustion of many substances, and reckoned them in 
units called “calories.” Among forty-five substances 
tested, he found that very fat pork contained an amount 
represented by 3,452, while fat beef contained 2,750, lean 
beef 807, and turnips only 139, while beans came up to 
1,519, and peas to 1,476. Many of us do not require so 
much “energy” in our food, but we do need ma- 
terial which will restore the worn-out and ever-wearing- 
out tissues of the body, and for this we must have foods 
that contain much protein, and these are beef, some 
kinds of fish.and eggs. All food substances have more 
or less of water, but the driest of all isfat pork. For 
a most study of the whole subject, where 
the relative value of different ee ee 

shown by an ingenious diagram at aglanee, . 
ae senate a series of articles by Prof. W. O. At- 
water, in the Century Magazine, beginning in May, 
1887. 


gation of the co-efficients of expansion of a large num- 
| ber of glasses of various compositions (made by the 
Jena firm) have been carried out by Prof. Winkel- 
mann, Dr. Straubel, and Dr. Pulfrich, using a dilato- 
meter according to Fizeau’s method as modified by 
Abbe (Wied. Ann. 88, 453). The tabulated data occupy 
the best part of three large pages, and the principal 
results can only be given here. Of these the inost 
striking is the predominating influence of alkalies upon 
the value of the co-efficient of expansion. By in- 
creasing the amount of alkali in a glass, its co-efficient 
of expansion could be increased until it approximated 
nearly to that of nickel oriron. The tables further 
show that the expansion of different glasses for equal 
intervals of temperature varies within much wider 
limits than has hitherto been believed ; for example, a 
specimen of glass containing 12 per cent of alumina 
was found fo have aco-efficient of expansion 0000028360 ; 
whereas a specimen of zine borate glass free from 
alkali has a co-efficient of expansion of only 0°00001007. 
In the case of the usual silicate glass it is found that 
metallic oxides, such as zinc oxide, alumina, lead 
oxide, and baryta, do not produce any considerable 
increase in the expansion. Phosphate glass behaves 
much like the ordinary silicate glass with respect to 
expansion, whereas borate glass is distinguished by a 
low co-efficient of expansion. 

0 
Artificial Stone. 


Thirty parts of tin are dissolved in 40 parts of muri- 
atie acid and 30 parts of sal ammoniac are added. A 
powder composed of freestone 50 parts, zinc oxide 20 
parts, pounded glass 15 parts, powdered marble 10 
parts and calcined magnesia 5 parts is prepared and 
made into a paste with the liquid above mentioned. 
Coloring matter may be added. The composition may 
be used as adamp-proof coating for wails or for re- 








pairing stone work or for mouiding statues or orna: 
ments, 
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THE BOYNTON BICYCLE ELECTRIC RAILWAY. 
(Continued from first page.) 

tice to run trains of mixed trailing and motor cars, 

vestibuled throughout, with the front end of the front 

motor car and rear end of the rear motor car sharp. 

Kach compartment has a side door. 

The ear is carried by two wheels. Each wheel is 
journaled in a frame at the bottom of a vertical shaft 
or column rising through the car roof. The epper end 
of this column carries a frame with four guide wheels, 
which have vertical axes, and between which is space 


for the upper guide rails. In passing around curves 


these four rollers tarn the column, so that the axis of | bands sprung around the steel wheels have not worn | car will still be maintained in its upright position. 


the large wheel is always normal to the curve The 
wheel has only to turn through a small are; the open 
ing in the floor of the car is large enough to 
permit this four centering 
rollers, with distri- 
buted approximately at right angles to each 
other about the perimeter of the determined 
cirele, press against bearing pieces, which 
arrangement keeps the spindle centered at 
The car body swings on 
springs from the two columns. The springs 
are fastened near the level of top of the 
Thus the car body can spring up and 
without affecting the columns and 
This is shown in Figs. 2, 5, and 7. 
is a view of the motor and driving 
The motor is of the Gramme type: 
broken away, is seen with 


rotation, and 


horizontal axes, and 


ita lower end 


car. 
down 
wheels 
Fig. 3 
wheel 
the fleld, in part 
four of its coils of wire: back of it is seen 
the Gramme ring with its connections to the 
commutator and the brushes. The Gramme 


ring is bolted to the wheel; the field is car- 


ried by the stationary framework. When 
excited, therefore, the wheel and Gramme 
ring rotate, the field not moving. A six- 


pole motor, with armature forty-three inches 
in diameter, placed a five-foot wheel, 
and developing about 75 horse power, is a standard 


assigned by the inventor, and is employed on the ear 
shown. The torque has a lever arm of about twenty 
inches. 

On reference to Fig. 2, it will be seen that there is an 
upper rail to act as a conductor for the current. This 
cut shows also the two horizontal guide wheels which 
are to bear against the wooden beams between which 
the current rail is placed. This current rail weighs 12 
pounds to the yard and is of 144 square inches sec- 
tiem. With its casing it is shown in Fig. 4, where also 
are seen the guide beams. 

lu Pie. 5 is shown an interior view of the motor 
compartment, with the wheel and motor, the frame 
for the same, and the spring bearing for the car 


broad y 
Fig. 6 shows the electric plant as at present in- 
stalled, with the ewitchboard, steam engine and 


four-pole 100 H. P. Westinghouse dynamo. 

The whole driving structure which we have thus far 
deseribed is shown in Fig. 7, and after what has been 
will be found self-explanatory. In 
it ix seen the driving wheel with the armature fas- 
tened to it, actuated by the field, which is shown in 
this case placed within the circle of the Gramme ring. 
The reversing switch and resistance box for control- 
It will be seen that the 


“2 


said, the cut 


ling the speed are also shown 
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THE BOYNTON BICYCLE RAILROAD—DETAILS OF TRACK. MOTOR. AND CAR 


current reaches the top rail; thence is taken to the 
motor by a collector, and passes away therefrom by 
the bottom rail on the return cireuit to the dy- 


| hamo. 
In Fig. 8 is shown a collecting device for taking cur- 


rent from the upper rail. At present frictional shoes 
are used instead of the brush shown. This shows very 
distinctly one of the guide wheels. It is an interesting 
fact that in operation these wheels have very little to 
do, in many cases light being visible between their 
| periphery and the beam which they are supposed to 
| bear against. It has been found that soft rubber 
rough with 4,000 miles of travel. 


‘th 
| In Fig. 9 is shown the station near Patchogue, L. L., 
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BOUDRIE & McMANUS' STEAM SHOVEL, 


with a car ready to start out on its travels, this time 
on a surface road. The great cheapness of the con- 
struction and the high velocity to be employed has in- 
duced the company to feel that an elevated road is the 
more expedient, and the larger cut shows the ideal ele- 
vated bicycle road. The sharp-pointed ear carried by 
two wheels and moving at the rate of 70 to 100 or more 
miles per hour, abolishing grade crossings and electric 
trolley wires, here appears in operation. 

Some of the generalities of the system may be spoken 
of now. A motor car seating twenty-four people will 
weigh 6 tons, and the trailing car seating fifty people 
will weigh half this amount. The cars are 51 feet 
long, 4 feet wide and 7 feet high. A train of two 
motor cars with three trailing cars between them, ac- 
commodating 200 people, can be built within twenty 
‘tons, This is about one-tenth the weight of the Em- 
pire State Express, which also seats that number of 
people. 

The maximum curve on the present road is one of 
nine degrees, and therefore is of only 640 feet radius. 

The car in operation runs around this nine degree 
curve with the greatest ease of motion, the absence of 
side swaying of the car or passengers being particu- 
larly noticeable. 

On curves the guide rails are displaced toward the 
center of curvature, so as to tilt the top of the cars in- 








ward. Two feet isthe maximum displacement of the 
upper rails, and is gradually reached before the curve 
begins, giving a transition curve, so that the car enters 
the maximum curve with the full inclination. The 
rule is to give sufficient inclination for the highest 
speed. The upper rail is so high and the center of 
gravity so low that the pressure on the guides is very 
| slight. Nine feet now intervenes between the track 
rail and guide rail. 
| On the top of the wheel columns is a section of an 
| inverted U beam about four feet long, embracing the 
guide beam, so that if all the rollers should break, the 
A 
similar arrangement is provided for the supporting 
wheel, so that if anything breaks, the car end will be 
carried by a sliding shoe in perfect safety 
until it stops. 
Ee a ee : 
A STEAM SHOVEL FOR USE ON FLAT CARS. 
To provide a platform for the shovel 
carriage whereby it may be readily moved 
from end to end of a train of cars, and the 
work of loading a train be thereby greatly 
facilitated, is the principal object of the 
invention herewith illustrated, which has 
been patented by Mesers. J. M. Boudrie and 
Thomas McManus, Rulo, Neb. Fig. 1 rep- 
resents the improvement in use, Fig. 2 
showing the clamping of the shovel carriage 
to the flat car, and Figs. 3 and 4 illustrating 
the track connection between two cars. In 
grooves or channels in the floor of each car 
are tracks, preferably of angle iron, and in 
the sill at the end of each rail is a trans- 
verse recess in which is a chair, the oppos- 
ing chairs of meeting cars, or on the two 
ends of a car, being slightly different. In 
- the one case the chair consists of a base 
plate with rigid curved arms at each side 
of the center, adapted to bear upon the web 
and base of a rail inserted between them, while in the 
other case one of the curved arms is pivoted, and held 
normally in closed position against the rail by a spring. 
When the cars are coupled together, the tracks are 
rendered continuous from one end of the train to the 
other by short coupling rails whose ends are seated in 
the chairs, the pivoted arm of one of the chairs being 
raised against the pressure of the spring to facilitate 
the insertion of the rail. The shovel carriage is 
mounted on flanged wheels adapted to travel on the 
tracks, and carries a motor, mast, and hoisting ma- 
chinery of any approved description, the earriage 
being firmly held to the car upon which it is located 
by brackets of a clamp form, hinged to the side edges 
of the carriage. The lower end of each clamping 
bracket has a set screw by which the clamps are held 
in clamping position, they being thrown upon the floor 
of the carriage when not needed. 








oneness 
Chemicalized Flour, 

In order to render fine white wheaten flour equal in 
digestive and nutritive value to brown or whole meal, 
without introducing any of the bad qualities of the 
latter, the inventor mixes with it one-quarter per cent 
each of magnesium phosphate and sulphate.—W. 
Jones. 
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A HAND. PUNCH FOR WORK ON COLD IRON. 

his is a strong and simple machine in which levers 
are so arranged as to be operated by hand, practically 
without frietion and with great power, for punching 
holes in metal. The improvement has been patented 
», Mr. Paul L. Johnson, of Bishop Hill, I. The 
frawe is clamped to a suitable support and has at its 








JOHNSON'S PUNCHING MACHINE. 


jower end a lug which carries the die plate. The latter 
may, if desired, be held in place by a downwardly ex- 
tending bolt and thumb nut. The vertically sliding 
punch bar is pivoted at its upper end to a drive bar, 
and the latter is pivoted at its upper end to a drive 
lever, the short arm of which is pivoted between lugs 
near the top of the frame, while its long arm, near the 
outer end, is connected by rods which straddle the 
frame with the elbow portion of a forked-handle lever, 
which also straddles the frame and the drive bar, the 
short arm of this lever being also fulcrumed to the 
frame. The handle lever and the drive lever each have 
a series of holes 
to receive the piv- 
ot pins of the con- 
necting rods for 
the making of 
different adjust- 
ents, according 
to the length of 
stroke or the 
power required. 
What is Carbon? 
That carbon is 
“ metalloid ”— 
which, if it means 
anything, means 
something resem- 
bling, but not 


a 
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arguing from the carborundum case, carbon sulphate 
may after all be merely a pseudonym for carbon disul- 
phide. The speculation is enticing, and we commend 
it to the dilettanti.— Industries. 
——_——___—_~o~-@-~» - 
AN ARCH SUPPORT, WATER PURIFIER AND HEATER. 
This improvement, adapted for use in connection 
with an ordinary boiler, affords a permanent arch 
over the combustion chamber at 
its back end, and is an auxiliary 
steam generator as well as feed 
water heater, while aiding in secur- 
ing the best results in keeping the 
boiler practically clean, by blowing 
off and otherwise. It has been pa. 
tented by Mr. George W. Collin, of 
Atlanta, Ga. The heater is formed 
with curved end columns and con- 
necting pipes, the latter having in 
their ends band holes with remov- 
able cover plates, the heater being 
supported by the furnace walls and 
forming a firm support for the arch, 
which may be built directly upon 
the end columns and tubes. In 
each of the connecting tubes is a 
strip of sheet copper with serrated 
edges, to take up lime, etc., from 
the water, and prevent the forma- 
tion of scale, the mud drum also 
being supplied with a similar plate, 
and the plates being readily remov- 
able when necessary. At its upper end the heater is 
connected by suitable pipes with the steam space of 
the boiler, and one of its curved end columns is con- 
nected near its upper end with the boiler at or just 
below the lower water line. The feed pipe has a 
valved connection leading to the bottom of the boiler 
and another leading to the mud drum, while the 
latter is also connected by a valved pipe with one of 
the curved end columns of the heater, and has a valved 
escape or discharge pipe. When the boiler is filled 
and the fire started, the valve in the pipe connecting 























the mud dram with the heater is opened, and the heat 
and flame passing backward under the boiler, 
up against the pipes of the heater, causes a 
cireualation of water from the upper connec- 
tion of the heater into the boiler, and from 
the bottom of the boiler through the mud drum 
and again into the heater, making a constant 
eurrent one way through the device. When 
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GAEEN CHICORY. ACASTED CHICORY. 
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identical with, a * 
inetal — we have . 
long been assured, 
chiefly by French 
chemists suffering 
from an excess of 
system. Now, 
however, it has 
advanced a step 
further, and pre- 
suinably forms a 
basic oxide. No 
other hypothesis 
appears tenable to 
account for the 
existence of two 
remarkable bo- 
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the boiler. To blow off water from the bottom of the 

boiler, the valves in the feed pipe and in the pipe con- 
necting the mud drum with the heater are closed. 

Dicccttiabtarepinninilltaititi aati 

Marble-like Plaster. 

Zine in the form of cuttings or dust is placed in 

water, and after having been allowed to stand for 

some time boiled therewith, whereby it dissolves to 
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THE “c. B.” BOILER ATTACHMENT. 
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| the extent of about 32 milligrammes per liter. The so 

lution is mixed with an equal quantity of a solution of 
lan alkaline silicate, preferably silicate of potash at 3 
| B., and the mixture diluted with four times its weigh 
|of water. One part of gypsum is mixed with two pa:t> 
|of lime and made into a paste with the liquid already 
| described, the product having, it is stated, a marble 
| like luster due to the employment of the mixture of 
' silicates used. 

—_—____—_———__»~--6 -2_____--—_--- - 
MANUFACTURE OF CHICORY. 

Chicory or succory plant is raised principally in 
England, Holland, Belgium, France, and Germany. 
A small quantity is raised in the United States, most 
of which is grown on a few hundred acres in Cali- 

|fornia. The plant belongs to the same family as the 
dandelion. It hasa long fleshy and milky tap root. 
The plant when under cultivation grows to the height 
of 5 to 6 feet. It grows very quickly in a low tempera- 
| ture, the plant making about 7 inches in about three 
| weeks. In some countries it is grown as fodder and 
herbage for cattle. The plant blossoms in August 
and September and can be recognized by its bright 
| blue flowers, which measure about 14¢ inches across 
The soils best adapted for its growth are deep, friable 
'loams. The process of cultivation is about the same 
‘as that required for carrots, excepting that it is not 
| sown earlier than the first week in May, lest it should 
run to seed. About four pounds of seed is the quan 
tity required to sow per acre either broadcast or in 
| rows, the latter being the best method, vielding roots 
| of greater weight. ‘The crop is ready for digging up in 
November. The analysis of chicory shows the follow 
ing constituents: Water, 9°09; salts, 4°20; 
soluble extractive substances, 41°20 
soluble gummy resinous substances, 
5°22: dextrine, 612; saccharine 
matter, 11°36; cellulose, 19°40; cara 
mel, 2°10; carbon, 118; empyren- 
matic oils, 0°04. In some countries 
it is used as a substitute for coffee. 
Other substances have been tried 
for the same purpose and aban 
doned, not being agreeabie or bene 
ficial to some constitutions. When 
mixed with coffee 
it adds to it addi- 
tiona) color, bit 





soluble 











die named re 
spectively “car- 
bon silicate” and 
‘carbon sulphate,” the pro- 
duct of the reaetion of ignor- 
‘nee and printer’s ink found 
‘i & column serving for the 
'ractional distillation of “‘ sci- 
entific” residues, which ap- 
pears weekly in an evening 
paper, Chemists will be dis- 
“ppointed to learn that the 
irst named substance is noth- 
‘ng more mysterious than car- 
borundam. They will, how- 
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terness and body 
For the prepara 
tion of chicory the 
older, stout, whit 
roots are selected, 
and after wash- 
ing they are siiced 
up into smal! 
pieces and kiin- 
dried. In this eon- 
dition it is sold to 
the chieory roast- 
er, The roasters 
are made of rolled 











ever, have ample room for ad- 
iniration concerning the sec- 
ond, as it is said to be con- 
cerned in the production of 





“coal balls” found in coal measures, and by passage | feeding water from the feed pipe, the water is 










THE MANUFACTURE OF CHICORY. 


‘hrough the vegetable tissues of plants to produce | first foreed into the mud drum, to be taken np 
“chemical changes resulting in the formation of ear-| by the current through the heater, thus passing 
bonate of lime and iron pyrites.” We are tempted to/|into the boiler at a high temperature, the steam 


“uggest that sulphate of iron may be meant, but then, 





which is formed passing into the steam space of 





steel about 3 feet 
in diameter, 
about 8 feet in 
length and taper- 
ing down to about 














1 foot at the 
} ends. They are 
4g | drawn from the 


ovens, on a track 
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fitted up on each side, by means of movable frames 
in which they revolve. At one end of each roaster 
shaft is a gearing wheel which connects with a 
piece of shafting running the length of the ovens 
in the rear. This wheel geared to another on the 
rear shaft causes the roaster to revolve. From 200 
to 400 pounds of dried chicory is put into a roaster 
with a quantity of olive oil or fat to prevent it from 
burning, where it revolves over a coke fire for about 
1°¢ hours, at the rate of 12 to 16 revolutions per minute. 
An iron carriage running on a track is then wheeled 
directly in front of the oven; the iron frame with 
roaster is then drawn from the oven on tothe carriage, 
which is the same height and width as frame, and then 
wheeled away to the cooling floor, where the roaster is 
emptied and refilled again with dried chicory and run 
back over the track again to the oven, where it is re- 
placed over the fire. The cooling floor is made of 
brick or cement and is about 30 feet square. After 
covling, the chicory is put into the grinding machine. 
The material passes down through a hopper and be- 
tween the teeth of a number of 8-inch rolls, which 
crush and grind the material into small particles, 
which is then conveyed by means of traveling cups to 
a wire bolt. The bolt is about 20 feet in length, the 
meshes of which run from about 4 to 40 to the inch. 
The ground material passes into this bolt, which re- 
volves at the rate of 28 to 30 revolutions per minute, 
separating the fine particles from the coarse, which 
falls or sifts down through the netting to the open- 
ings at the bottom, and into the bags below. It is 
then packed into barrels and is ready for the market. 
In this country coffee is adulterated with about 2 
per cent of chicory. Chicory is imported to this 
country in 100 to 150 pound bags, the average price 
being about 244 cents per pound. Ground chicory 
brings about 544 cents per pound. The annual im- 
portation of chicory amounts to about 10,000,000) 
pounds. In San Joaquin County, California, about 
400 acres are raised, furnishing in good years a profit | 
of about $300 per acre. The root when dried brings | 
about $200 per ton. The sketches were taken from 
the plant of the American Chicory Manufacturing 
Company, Jersey City. 
ee ee 
APPARATUS FOR DUMPING COAL CARS, ETC. 
This is a strong and rapidly working apparatus, for 
use in connection with an ordinary car, to automati- 
cally dump the load into a chute when the car has 
been raised to the required height. It has been 
patented by Mr. William H. Barrett, of Weir, Kan. 
The elevator cage is operated by cables in the usual 
way, and carries a dumping platform mounted on 
tilting frames, the platform having tracks on which 
the ordinary dumping car may be run. The car is 
held in position by swinging clamps on opposite sides | 
of the car, with arms engaging the flanges and faces of | 
the wheels, the clamps being fulcrumed on the sides of 
the platform, and having lower projecting ends piv- 
oted to connecting rods extending beneath the car to 
a connection with an eccentric on a shaft journaled in | 
bearings beneath the platform. The latter shaft has 











levers or arms which project above the platform, and 
by means of these levers the clamps may be swung in 





BARRETT'S DUMPING APPARATUS. 


orout. The dumping of the car is effected by guides 
on opposite sides of the elevator well, the guides curv- 
ing outward toward the chute, and being clasped by 
shoes on opposite sides of the tilting platform. When 
the car and the platform are in a horizoatal position 
the rear end of the car rests on posts on the cage, and 
the load is placed a little behind the center of gravity, 
so as to keep the car level. The car has at one end a 
swinging end gate engaged by a chain extending from 
the top of the cage, whereby the gate will be held up 
as the car is tilted in dumping, the gate again dropping 
to place as the car retarns to horizontal position.g The 
chute is also provided with a gate supported from the 





outer end of a lever on the inner end of which is a | decisively the vexed question whether metals increased 


weight normally holding the gate raised. The inner 
end of the lever, extending into the elevator well, is 
lifted by the cage to close the chute at the time that 
the car is dumped, and the load is thus retained in 
the chute until the car starts downward, when the 
weight drops and the gate is lifted to permit the load 
to pass downward. 
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AN IMPROVED BUTTON FASTENER. 

This is a simple device, readily applied for securing 
an ordinary style of buttons to garments. It has 
been patented by Mr. Robert Mowry Beli, of Santa 
Cruz, Cal. Figs. 1 and 2 show the clamp plate or 
blank and the fastening wire, Figs. 3 and 4 illustrating 
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BELL’S BUTTON FASTENER. 
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progressive stages in applying the fastener. the com- 
pleted stage being represented in Fig. 5. The fas- 
tening wire, in the form of a staple, is passed through 
two of the holes of the button and through the fabric, 
a collar being employed as shown in Fig. 6, where 
desired. The ends of the wire having been passed 
through the nearly central opening in the clamp plate, 
the ears at each end of this plate are then folded 
down upon the central portion, the wire lying in the 
notch in one ear, and the tongue on the outer edge 
of the other ear being bent down under the central 
portion. The invention also provides for some varia- 
tions in the form of the blanks. 
0 
Professor Dewar on Liquid Air, 

It is said that Faraday, when he was asked what was 
the use of certain of his discoveries, retorted with the 
conundrum, ‘‘ What-is the use of a baby-?”-- Professor 
Dewar recently, at the Royal Institution, attempted 
to answer the question in a different way, by showing 
that liquid air—produced with so great an expenditure 
of time, skill and money—had distinct uses, although 
those uses were scientific ones, and were useful only as 
establishing a basis for new scientific theories or as 
confirming old ones. 

The first scientific hypothesis to which he alluded 
was that as the metals decrease in temperature so they 
increase in conductivity ; so there was every reason— 


and the experiments with liquid air had multiplied the 


number and increased the cogency of these reasons— 
to suppose that when the temperature of absolute zero 
of minus 274 deg. C. was reached, then the 
metals reached the point of absolute conduc- 
tivity. Next to this the lecturer alluded to the 
uses to which liquid air had been put in estab- 
lishing and confirming the refractive indices 
of oxygen air and nitrogen, and then proceeded 
to answer a number of interesting (if not burn- 
ing) scientific questions. 

How long, for instance, does it take for the 
mercury in a Torricellian vacuum to vaporize ? 
It vaporizes at once, as the professor showed 
by painting the outside of a newly created 
vacuum bulb with a sponge dipped in liquid 
air, when it was seen that a tiny mirror of 
mercury was instantly formed on the glass. 
Does a low temperature meke any difference to 
the absorption of light by a colored surface ? 
It certainly does. Professor Dewar showed 
that a surface painted with red oxide of mer- 
cury, when cooled by the liquid air, changed 
its color from bright red to orange. Organic 
coloring matter changed also, but not so quick- 
ly. Had a low temperature any effect upon 
the conductivity of a vacuum tube? Yes; it 
had. All the vacuum tabes which Professor 
Dewar painted with liquid air at once began 
to resist the passage of electricity through them, 
because the intense cold froze the vapor, which, 
though imperceptible and imponderable and other- 
wise undetectable, nevertheless was an aid to con- 
duction. Does a low temperature increase the cohesive 
power of metals? It did, as Professor Dewar offered 
(by the proxy of his indefatigable assistant) to show by 
experiment to any one who waited till after the lecture, 

Tho tensile stress of iron inereased at the tempera- 
ture of liquid air from thirty-four tons per square inch 
(at ordinary temperature) to sixty-four tons, and every 
other metal increased its cohesive qualities similarly. 
The last experiment but one of the lecture answered 











their magnetic qualities at these low temperatures by 
showing that an iron bar magnet did so to the extent 
of 50 per cent. The last experiment of the lecture 
answered no question in particular, but it was the 
source of the greatest satisfaction to the professor, and 
aroused a burst of enthusiasm in his audience, which 
incladed much of fashionable and nearly all scientific 
London. He first liquefied in a test tube some of the 
air of the room, and then—a tour de force—solidified 
it.—Daily Graphic, London. 
ee 
Cement Mortar. 

There is a common superstition, which probably re- 
tains its hold upon builders, says the American Archi- 
tect and Building News, solely through the profit that 
they find in maintaining it, but which sometimes really 
imposes upon laymen, to the effect that cement mortar 
is improved, in cold weather, by the addition of lime to 
it. As the mason ingenuously explains to his employer, 
the heat developed by the lime in slaking keeps the ce- 
ment warm, and thus prevents it from freezing; and, 
on this theory, the advent of a frosty day is utilized by 
multitudes of sharp builders to load the mortar, which 
they have agreed to make of sand and cement only, 
with a quantity of lime, which saves cement, and 
makes the mortar easy to work, but destroys its water- 
proof qualities and injures its strength and hardness 
more or less, according to the quantity used. It is 


| hardly necessary to say that the influence of the lime 
'in “‘ warming” the mortar is purely mythical. Lime 


|mortar, without cement, is not much injured by freez- 

‘ing, while cement mortar is totally ruined, so that a 

mortar containing a large proportion of lime would be 

harder, after freezing and thawing, than one contain- 

ing cement only; but it would gain the qualities of 

lime mortar only as it lost those of cement mortar. 
White Dextrine. 

A writer in the Wollen-Gewerbe states that an entirely 
white dextrine, perfectly soluble in water, is now pre- 
pared by diluting 4 pounds and 64g ounces nitric acid 
of 1°4 specific gravity with 317 quarts water in which 
2,205 pounds of starch are stirred. This mass is formed 
into cakes, which are at first dried in the airand after- 
ward at 176° Fahrenheit, and the cakes are then 
ground and the powder sifted, and heated from 212° to 
230° Fahrenheit for one or one and a half hours; in ex- 
ternal appearance, this preparation cannot be dis- 
tinguished from starch flour, and is perfectly free 
from nitric acid. In the preparation of dextrine in 
the wet way, with diluted acid, it is remarked that the 
time at which the last of the starch has béen con- 
verted into the dextrine must be carefully noted, as 
the continued influence of the acid causes the dextrine 
to become rapidly saccharose. 

AN ENVELOPE FOR THE DISPLAY OF LACES, ETC 

This envelope is made of paper, cardboard, or 
other suitable material, in a very simple and inexpen- 
sive manner. Its sides are folded over part of the 
back from end to end, and from the back extend ends 
which fold over the sides at the ends, the ends having 
side flaps glued to the ander side of the back. Open- 
ings or pockets are thus formed at the edges of the 
sides and ends, so that a portion of each piece of goods 
held by the envelope will be exposed for examination. 
The improvement has been patented by Mr. Charles 
J. Billwiller, Nos. 31 and 38 Walker Street, New York 
City, and is especially designed to facilitate the dis- 
play of laces, embroideries, trimmings, and other 
small goods, the articles being so held that they will 











BILLWILLER'’S DISPLAY ENVELOPE. 


be kept clean and in good condition, and yet permit 
the retailer to cut off portions as desired. 


Sour 





Bread. 

L. Briant has investigated the nature of the acids 
contained in sour dough, and gives the results of a 
number of analyses. It appears that the bulk of 
the acidity of sour dough is due to lactic acid, but that 
a certain proportion, varying from one-third to one- 
fifth, consists of acetic acid, while in most cases the 





amount of butyric acid present is very small. Ina 
future paper the author purposes dealing with the 
causes which lead to the production of sour bread. 
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The Bell Telephone Company. 
To an inquirer about Bell Telephone Company 
earnings the Boston Transcript gives the following 


figures - 


Net Year's Per cent 

income. increase. gain. 
~ ee eae -scxaliien.. ead 
eee 1,973,350.76 $168,354.28 90 
1887. .cecececessorers .. 2,237,608.12 264,257.36 13°38 
1G9BB...c..--cvccececerers 2,436, 463.56 198,855.44 89 
|... eer 2,661 888.69 225,425.13 9° 
1900... .cccccccocescceees 2,869,418.35 207,529.66 pa 
|.) eee reer 3,126,819.90 257,401.55 8:97 
|. rere eee 8,411,679.78 284,854.88 911 


It was figured that an increase of 9 per cent in 1893 
would be tantamount to earning some 19 per cent on 
the whole $20,000,000 capital, although all of the new 
stock did not participate in all of the 1898 dividends. 
Here is another table of interest : 


8S us 
Cn 
vidends. per cent. 
SUED. .edecduddacnensedstesapins $1,809,996.48 18°09 
1GBB. . cadvsccdedeccccseusoccedone 1,973,350.76 19°73 
GEE. .coccncapsdsecenncsésetbines 2,237,608.12 20°8 
SBED. ...caceconbesosoncoscbesseadll 2,436,463.56 24°25 
19BD....cccccccvevcccesccccccoess 2,661 ,888,69 26°72 
SOOD.. vc<cccenddncsecceksenstbecte 2,869,418.35 22°95 
1008... caciécdpeenecccequneenane 8,126,819.90 20°85 
$008. ...0 ccnnectnsse.comnmnaneaes 8,411,674.78 19°49 


The following is from a recent compilation of the 
Boston Herald: 

The present company was organized in May, 1880, 
with an authorized capital of $10,000,000, and issued 
capital of $6,500,000. This was increased to $7,350,000 
by giving a right to the National Bell Telephone Co.’s 
shareholders to subscribe for $850,000 stock at par. 
From that day until recently subscription privileges 
at par have been issued, and sundry extra and valuable 
rights have been given to shareholders. None of these 
is included here. The National Bell Telephone Com- 
pany had a capital stock of $700,000. When it con- 
cluded to reorganize as the American Bell, it sold 500 
shares in its treasury for $600 per share to meet its 
“immediate wants,” presumably floating debt. It then 
gave each shareholder six shares for one and turned the 
property over to the new company for $6,500,000, tak- 
ing pay in stock at par. The first year ended Feb. 28, 
1880, and included two months of the National Bell 
year. In 1884 the fiscal year was changed to the calen- 
dar year, and covered but ten months. The total divi- 
dend payments and capital at the end of each year 
have been: 





Dividends. Capital. 

WGN. ck catteanh savenee $178,500 $7,350,000 
GEB-GE., .. .c- ccnntviscccossecccce 416,500 7,880,000 
CGD G db indica cued ececessss 595,000 7,350,000 
Ten eccc ccecbinrteoescee 1,051,479 9,002,000 
ee 1,440,315 9,602,000 
UE... .sguatekosebacnequbecess 1,562,236 9,802,100 
SEER. cnsicbidn un deseeds ces sondese 1,568,336 9,802,100 
SET... dikshe~ ceadebewScgsb 1,568,336 9,802,100 
SEER. ocicccnancecenésectbncteons 1,789,878 9,962,100 
SEED. ..ccccas recuieebeedeeeews 1,838,913 11,308,900 
. . veoeunuainineaiiehes 2,213,913 12,500,000 
TEER... cccccoudtee an shenbhodes 2,625,000 15,000,000 
TEED... .. cuveebadnecneebenne st 2,919,080 17,500,000 
SEER. ...nensad senebtsviadedanes *3,337,500 20,000,000 
Met sindicd dak vasiedsckc Se nn oe Sa a 
Average per year......... 1,650,435 $11,209,035 

* Estimated. 


The company began paying extra dividends in 1884. 
They are incladed abeve, and’in detail have been: 1884, 
$288,063; 1885, $392,044; 1886, $392,084; 1887, $392,084; 1888, 
$597,726; 1889, $600,000; 1890, $750,009; 1891, $900,000; 1892, 
$991,863; 1898, $1,125,000. The average regular and | 
extra dividend per year has been $1,650,435. The aver- 
age capital has been $11,200,085. The average rate of 
dividend has been 14°72 per cent. 
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Nitrate Deposits in Colombia. 

In the December Bulletin of the Bureau of the Ameri- 
can Republics, Mr. C. F. Z. Caracristi, C.E.. gives the 
following report on the nitrate beds of the Val du Par, 
lying between the spur mountains of the Sierra Ne- 
vada de Santa Marta, in the Department of Magdalena, 
Republic of Colombia, South America. 

The nitrate beds of Chile and Peru have, for a num- 
ber of years, been coveted as properties of vast value, 
and have added not only to the wealth of the ope- 
rators; bat to that. of the country in which they are 
found. “ Potassium niter” is found in caves mixed 
with the stalagmitie formations that cover the walls 
and floor, and in this form was much sought for in the 
earlier days of American civilization. It was used then, 
4s now, in the manufacture of gunpowder, and formed 
quite an industry, which has since disappeared; yet in 
India, where labor is cheap, the collection of sedi- 
mentary “‘saltpeter” continues. In the same country 
it is also obtained in large quantities, for exportation, 
by the evaporation of nitrogenous water collected 
from “seeps,” after the same manner as salt is pro- 
duced, 

The niter produced in Chile, however, differs from 
the sedimentary nitrate, and is known in mineralogy 
4s “‘nitrotine,” or soda niter, and its component parts 
“re nitrogen pentoxide 61891 per cent, sodium (soda) 





Scientific American. 


In the district of Tarapaca, a Peruvian province now 
occupied by Chile, it is found in the dry pampas ex- 
tending over forty-five leagues. Here it is mixed with 
sodium bichloride (common salt), magnesium carbonate 
and shells of very recent origin. This nitrotine is con- 
verted into regular niter, or saltpeter, by the displace- 
ment of the sodium and the addition of the required 
amount of potassium. It is also found and worked in 
the great desert of Acatama, Chile; but in these regions 
it is found as an incrustation in the earth of decompos- 
ed porphyritic rock, and was doubtlessly of feldsparic 
and calcium origin. No shells are present, and no sign 
of sedimentary action is here visible. These beds have, 
of late years, attracted great attention, although they 
lie at a considerable distance from transportation. 
Nitrate is used largely in the industrial arts, is a splen- 
did fertilizing medium, and is the base of nearly all 
known explosives, because the nitrogen pentoxide 
stands in mutual repulsion with all other substances. 
And while its atoms will readily combine with atoms of 
other bases, the least chemical convulsion will instan- 
taneously bring about a separation of the two or more 
bases and produce explosion. It is the explosive base 
of gunpowder, guncotton, nitro-glycerine, americanite, 
giant powder, etc. 

The nitrate deposits I discovered in Colombia are of 
a nature identical with those of Chile, and I have but 
little doubt that thorough exploration would show the 
deposits to be almost as extensive as those of that 
country. My own investigation showed the existence 
of about thirty miles square of nitrate beds, having a 
thickness of from one to ten feet, 

The stratum carrying this niter is a bed of slaty gyp- 
sum (caleium sulphate), in which are embedded large 
quantities of shells (calcium carbonate), iron oxide, salt, 
and magnesia. The vein lies at a depth of from eight 
to twenty feet below the surface, and rests upon the 
carboniferous sandstone of the region. It is very evi- 
dent that the deposit is of recent date, and that the 
nitrate was produced by the chemical reaction of vege- 
table and other substances operating on the lime in its 
various forms. The only visible difference between the 
nitrate of Colombia and Chile is that the nitrification 
has, in part, been produced by the phenomenal func- 
tions of the microscopic plant which is closely allied to 
the “bacteria” so common to the cave and Indian 
niter. 

I would estimate the visible supply at over 
7,372,800,000 tons of nitrate material, assaying from 1 to 
13°50 per cent nitrate. 

The carboniferous sandstone has prevented the filtra- 
tion of the niter, and the gypsum has, in part, been a 
protection to the substance. The niter itself is ofa 
yellowish or light brown color and is found in crusta- 
tions between the slaty layers of calcium sulphate. In 
its purer state it is of a white color, translucent, 
micaceous, and arborescent, and sometimes trans- 
parent, and having a hardness of 1°96; gravity, 2°01. 
When crystals are found, the analysis is : 





a 6n.ns00800sncs pccdaeensséesecssoees 23°90 per cent, 
GS rs dcccccccccccccccsvccncceces coocce wo 
Beis CE GIRIIIR. 0000 cccvcccccvccccdescccvcceces 846 
Sulphate of alumina. ..............0---.0005 +: , eo? 
PRI, oc cccscncccccccccccs.ccccccccsoueceoseees trace. 
Ecos scbosttonnboretbunbeccecsscsewnss we OC 
DsanGbecces Gudbeknes +c. ceckeuneicesesieseedin 5x0 CO 
Wn cdsdcc ccndessetedscccocccccceccecescccces 100°00 


But the average deposit, taking the vein as it comes 
without picking or other separation, would give the 
following average, which I consider very promising 
from a commercial standpoint : 


BEE Sacdccwndcococccccocccccesecescesgsgbeteeetes 11°406 per cent. 
Calcium carbonate. ..........ccccccees ic iseeces os 2516 * 
Calelam sulphate. ...........sccccccccceesecesceses 2121 “* 
Bs a. cndesteccccccccocccccccccccccecccccccececee 2412 “ 
Calcium phosphate... ..... 26... seceeeeeeeeeccee 2500 “ 
EL. wing. ocodencagecnscedcscccesssence om “ 
Vegetable matter and salt... ........60.0eeeeeeee vee 1m@00—C* 
TT icadicinn neencdccssboapocsoocotecesem 100-000 


The above shows plainly that the deposit is, in its 
crude state, a fertilizer of the best quality. The cal- 
cium phosphate is fossilized bone. I must also note 
that large quantities of iron pyrites are to be found in 
the archaic formation of the adjacent mountain, which 
give over 42 per cent sulphur and which would make 
the manufacture of fertilizer in the region a great in- 
dustry. 

The manufacture of nitric acid could also be made an 
industry of importance and profit. 

The deposits lie at a distance of about sixty-five miles 
from the city of San Juan de la Cienaga and are, in 
part, on the waters of San Sebastian River, which flows 
into the great sea level lake of “Cienaga Grande.” 
Navigating communication could be established with 
the nitrate beds by conducting the waters of the 
Aracataca River into the San Sebastian. This work 
would cost not in excess of $5,000, as a canyon already 
exists connecting the two rivers. By this work a 
draught of about six feet could be carried from the falls 
of San Sebastian River to Pueblo Viejio, from which 
point navigation communications already exist to 
Barranquilla and Santa Marta.) When the Santa 





38°109 per cent = 100 per cent. It somewhat resembles 
hiter (saltpeter), but more readily deliquefies and burns . 
on coals with a yellow flame. 


Marta Railroad shall be completed to the village of 
Fundacion, the niter beds will be only half a mile from 
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the road. The road is now in ranning order from 
Santa Marta to Rio Frio, and about six miles are grad- 
ed beyond Rio Frio in the direction of Rio Savilla. 
This leaves about thirty-five miles of road still to be 
built, at a cost of $105,000, to which amoant the Colom- 
bian government, according to its original contract 
with Senor Don Manuel J. de Mier and his successors, 
is to contribute about $30,000. 

It is quits obvious that the development of the 
nitrate industry on the Atlantic coast of South America 
would mean a great saving in the cost of transporta- 
tion of the article to both Europe and North America, 
and the American farmer who has to buy fertilizers 
would be highly benefited by the advantages offered 
by the niter beds of Colombia. The reduction of the 
cost of fertilizer has been a question of great moment 
to the American farmer—so much so that in nearly all 
the agricultural States legislatiun has been enacted 
having in view the reduction of cost and the assurance 
of the purity of fertilizing compounds. 

Investigation, made by State and federal authorities, 
has proved the fact beyond dispute that the agricul- 
tural possibilities of certain localities of the United 
States are largely restricted and governed by the cost 
and power of the fertilizer offered forsale. It is, there- 
fore, obvious that the reduction of the cost of niter 
and other alien fertilizing substances would redound to 
the great advantage of the American farmer, with 
whom the question of cheap fertilizer is one of too 
much importance to be overestimated. 

The cost of producing and delivering one ton of 
ealiche, or crude niter, at Pueblo Viejio would be about 
$2.50, and the cost of shipment to the United States 
would be $3.80, delivered in New York, making a total 
of $6.30. This estimate is on the material in its crude 
state, and as it would take eleven tons of caliche to 
produce one ton of nitrate of soda, at a cost of $69.36, 
and the present market value would be only $50, it is 
evident that it would be necessary to separate the 
niter before shipping. I estimate the cost of separa- 
tion, mining, and transportation to New York City at 
from $8.31 to $11 per ton. Then, besides the nitrate 
of sodium, we would have caicium phosphate (land 
plaster), an excellent fertilizer, 4,600 pounds, caicium 
phosphate 550 pounds, sodium bichloride (common 
salt), and vegetable matter 220 pounds. The above 
would be the residuum or by-products remaining after 
the refining process of the caliche has been gone 
throagh with. Or, to put it more plainly, we would 
have 7,370 pounds of fertilizing substances out of a pos- 
sible 22,000 pounds, and of the residuum remaining, 
one-half would be calcium earbonate (ordinary lime). 

In conclusion, I beg to state that I have every reason 
to believe that franchises or grants will be given by 
the Colombian government to any responsible indi- 
vidual or corporation that might guarantee to work 
the nitrate beds of that country. 

RL AS SA 
Helping Street Cars up Hill, 

A trolley line in Oil City, Penn., climbs a grade of 
nearly 14 per cent for almost 1,000 feet in one part of 
town. John B. Smithman, president of the company 
operating this line, has invented and patented a scheme 
for helping the cars up and down this slope. It con- 
sists of a counterpoise, lowered in a well, and connect- 
ed by cable with the cars. A well is now being bored 
for this purpose, and is nearly finished. It is sunk 
from the top of the hill, and will goto a depth of 
1,000 feet. The “balance,” as it is called, will be a 
cylindrical iron bar, 4°¢ inches in diameter and 40 feet 
long. A single car, Mr. Smithman estimates, weighs 
about seven tons, but on a 14 per cent’ grade it would 
require only one ton of vertical pull in the well to coun- 
terbalance it; and that is the weight soemployed. A 
cable, running over a big, stout pulley, will connect 
the counterpoise with the car: and only one car ata 
time will be helped either up or down the hill; and, 
obviously, after an up trip the next one must bea down 
trip. The cable is attached to a “grip” on the car, 
and will run ina conduit. Mr. Smithman has invented 
a “differential” drum, which should render a hole half 
as deep as the grade is long available, but he will not 
use it in this first experiment. He has also thought of 
having a series of holes and weights where a grade is 
very long.—W. Y. Tribune. 

Se O™”™S 20 te 

Coating Aluminum, 
At a recent meeting of the Beriin Physicai Society 
Professor Neesen demonstrated a method of coating 
aluminum with other metals. This consists in dipping 
the aluminum in a solution of caustic potash or soda 
or of hydrochloric acid, until bubbles of gas make 
their appearance on its surface, whereupon it is 
dipped into a solution of corrosive sublimate to amal- 
gamate its surface. After a second dipping into 
eaustic potash until bubbles of gas are evolved, the 
metal is placed in a solution of salt of the desired 
metal. A film of the latter is rapidly formed, and is 
so firmly adherent that, in the case of silver, gold, or 
copper, the plate can be rolled out or polished. When 





coating with gold or copper, it is well to first apply a 
layer of silver. When thus treated the alaminum may 
be soldered with ordinary zine solder. 
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FULTON’S TORPEDO. 

The torpedo, that formidable modern maritime 
weapon of war, did not meet with great success at its 
advent, and it required more than sixty years, during 
which it was completely abandoned, for people to take 
it into their heads to see in it one of the most efficient 
means of attack, aud especially of defense, against a 
naval force. Its inventor was not this person or that 
person, but simply Robert Fulton, who also invented 
the first submarine boats, and it is harsh to state that 
the sole glory that surrounds his memory comes to him 
from the ap- 








American, 


when it was announced that the experiment was post- 
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| poned until the next day (the 15th), at five o’clock in 


the afternoon, because pressing business had called 
Mr. Pitt and Lord Melville to London. 

“On the 15th Admiral Holloway, Baron Sidney 
Smith, Captains Owen and Kingston, Colonel Con- 
greve and the majority of the officers of the fleet, under 
the command of Lord Keath, were present. 

“At forty minutes past four, the longboats stood 
for the brig and the torpedoes were thrown into the 
water. The current of the tide carried them unim- 
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steam 
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plication 
he merely 
proved and in 
he had 
been anticipa 
ted by the Mar 
quis of Jouf 
froy in 1783. 
Fulton wrote 
a very remark- 
book, in 
he de 
scribes his ap 
paratus and 
makes judi- 
cious remarks 
upon the ad- 
vantages that 
might de- 
rived 


which 





able 
which 


bre 

there- 
from a 
military, politi 
cal and humanitarian point of view. 
the eminent mechanician to speak for himself : 

“In order to convince Mr. 
that a ship can be destroyed by the explosion of a tor- 


from 
‘ A, inciination under influence of current. 








Fig. 1.—TORPEDO AT ANCHOR AND PLACED IN SUCH A WAY AS 
TO BLOW UP A SHIP COMING INTO CONTACT WITH IT. 
B, projection in direction of length. 


Pitt and Lord Melville | six feet through the effect of the explosion. 
in two in the middle and the two parts sank. 


But let us allow | peded under the keel of the brig which, at the ex- 
piration of eighteen minutes, appeared to rise about 


It broke 
In the 


pedo under its bottom, the Dorothea, a strongly con-| space of twenty seconds there was nothing more to be 
structed Danish brig of 900 tons burden, was, on the; seen of the vessel except a few debris that were float- 
tith of October. 1805, anchored in the roadstead of| ing here and there.” 


Walmer. near Deal, at a mile from Walmer Castle, 
which was then the residence of Mr. Pitt. 


“There were put at my disposal and under my| 


orders two longboats with a crew of eight men, com-| my country, 


manded by Lieutenant Robinson. 


After congratulating himself over the result obtained, 


Fulton adds : 





Fig. 2.-A TORPEDO BOAT PREPARED FOR AN 
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its means of defense, these high English personages 
know perfectly the effects and have preserved an im- 
pression of the results that it has been possible to 
reach.” ' 

Fulton, speaking in a note of an interview that he 
had with Count de Saint Vincent, gives us an account 
of a jocose remark that the latter made : 

*‘In the first place, in the morning, the count was 
very communicative. I entered into all the details 
of the mechanism and use of the torpedoes with 
him and gave him an account of the experiment 
made with the 
Dorothea. 

“ After a few 
moments of re- 
flection, the 
count said to 
me: ‘Pitt is 
the biggest fool 
that ever ex- 
isted to encour- 
age a species of 
warfare useless 
to those who 
are the masters 
of the sea, and 
which, if it 
succeeds, will 
deprive them 
of this superi- 
ority.’” 

After sue- 
ceeding, at 
least partially, 
in alarming the 
British power, 
it only remain- 
ed to Fulton to try to reassure his compatriots by show- 
ing them the efficiency of his new weapon. Conse- 
quently, in August, 1807, he rebegan his experiment in 
the port of New York. There were two fruitless ex- 
periments. One of them failed in consequence of a 
false maneuver and the other through the defective 
position of the fire locks in which the priming powder 
was placed. But, the third time, the experiment fully 
succeeded, and the vessel, which was this time again a 








ATTACK, 


“T consider it a fortunate circumstance for America, | 200 tonSbrig, was blown up under the same conditions 


that this experiment was made in Eng- that the Dorothea had been. 
I prepared two/| land, and in the presence of more than a hundred re-| ters, Fulton explains the methods of employing his 


In the following chap- 


empty torpedoes having a specific gravity of only two! spectable witnesses and brave officers of the royal torpedoes with advantage and with the least risk to 
or three pounds more than that of salt water, and sus-| navy, for, if Congress adopts the torpedo as a part of | the assailants. The first of these chapters treats of 


pended them in such a way 
that they sunk to a depth of 


fifteen feet in the water. 
They were afterward made 
fast separately to the two 


emds of a slender rope 80 feet 
in length. The brig drew 12 
feet of water 

“Each boat, with a torpedo 
in its stern, started from th« 
shore at about a mile from 
the place where the brig lay 
and in front of the vessel. The 
rope that connected the two 
torpedoes was taut, and the 
boats were thus situated at 
80 feet from each other. They 
then approached in sneh a 
way that one of them kept to 
the starboard and the other 
to the port side of the brig. 

“Assoon as the rope had 
passed beneath the buoy of 
the brig,* the torpedoes were 
thrown into the water and 
were soon carried along by 
the tide unti! the rope touch 
ed the of the brig’s 
anchor, while the current car- 
ried the torpedoes under the 





eable 


ship 

“This experiment, thus re- 
peated several times, taught 
the men in the boots how it 
was necessary to gu to work, 
and proved to me indubitably 
that when the torpedoes are 
properly placed with respect 
to the current of the tide, 
they will of themseives 
under the ship 

“1 then filled one of the 
torpedoes with 180 pounds of 
powder and timed it for 
eighteen minutes.” + 

Fuiten melancholily adds: 

“Everything was ready, 


“ur 
gu 


* In former times, a booy wae always 
wtatione! over the anchor, to the flukes of 
which it was attached by a rope 

+ The turpedv was wound up by means 
of a clockwork movement. 





Fig. 3. BLOWING UP OF THE BRIG DOROTHEA WITH A FULTON TORPEDO. 


the torpedo at anchor, placed 
at the entrance to roadsteads 
and ports in such a way as 
to blow up ships coming into 
contact with it (Fig. 1). 

We shall not reproduce the 
description of this weapon, 
which is of no interest to us 
henceforth; but, in studying 
its working, we perceive that 
we are here in presence of the 
first blockade torpedoes, that 
is to say, one of the submarine 
defenses now rightly consid: 
ered as the most formidable, 
or at least the most efficient 
and the most reliable, as phy- 
sicians say of a remedy whose 
effect is certain. 

There is nothing, up to the 
possibility of causing the tor- 
pedoes to return to the sur- 
face, that did not attract Ful- 
ton’s attention and receive a 
satisfactory solution. The 
following, in fact, is what he 
says : 

“In order to render it easy 
to remove the torpedoes from 
the channel, I have devised a 
very simple mechanisin that 
will hold them under water at 
al given depth and for any 
number of days. whatever. 
The movement of it can be 
regulated for a day, a week, a 
month, or a year, and, at the 
appointed time, the torpe- 
does will emerge. At the saine 
instant each will automati- 
eally put its lever at rest, so 
that it will no longer be able 
toexplede. And it will there- 
fore be possible to handle 
them with safety. Having 
no time to have this improve- 
ment engraved, I am having 
a model of it made that I 
shall present to Congress, 
and which will facilitate the 
understanding of it.” 

Finally, Fulton finishes this 








’EBRUARY 17, 1894.] 


105 


Scientific American. 








——————— === 
chavter with some very judicious observations, not a 
word of which is to be changed, even to-day. 
on considering this subject under all its rela- 
tions. I remain persuaded that it would be impossible 
ny enemy whatever to enter a port in which tor- 
os are used without exposing himself toa dan- 
-that all the courage possible could neither avoid 
; Prudence and reason would make him 


for 


I ” 
xe 


nor surmount, 























orable occupation, and it is to me a happiness to think vertical, three cylinder, triple expansion engines drive 
that I can serve my country without any other motive | the two four-bladed propellers. The indieated borse 
than that of discharging the debt of a good citizen.” | power is 5,400. A protective deck varying from 0°48 to 
At our epoch, when torpedoes are adopted by all 03 inch thick is provided. The battery is composed 
navies, it has appeared to us of interest to recall the | of eight 5-inch guns and two 6inch rapid-fire guns. 
labors of Fulton.—La Nature. There are also three torpedo-launching outfits and a 
8 + sa -- |secondary battery composed of six 6 pounders, two 

STATES CRUISER MONTGOMERY. | 1-pounders and two machine guns, For our illustra- 


THE NEW UNITED 





It is even proba- 


The Montgomery, a sister ship of the Detroit, 


abandon such an undertaking. 
ble that, knowing us to be 
thus prepared, he would 
never attempt it, or that, / 
if he did, the catastrophe . 
yne vessel would suffice 


of 

to guarantee us in the 
future against new hos- 
f jes.” 


| the following chapter 
Fulton deseribes a system 
of harpoon thrown by 
means of a small cannon 
or a blunderbuss, to which 
the torpedo is attached by 
arope of variable length 
Fig. 2). 

It is unnecessary to say 
that this system is not 
utilizable to-day with our 
vessels all armored with 
iron; so we shall not dwell 
upon it. We cannot ter- 
minate this short retro- 
spective review without 
citing the proposition that 
Fulton made to the gov- 
ernment of his country 
and whieh figures in his 
book. We give it in order 
to show that this ingenious inventor was also a pa-| which we illustrated in our issue of September 2, 1893, 
triot and a man of noble heart : |succeeded in making 18°85 knots per hour over the 

‘Moreover, in proposing this new plan of attack | entire course, thus demonstrating that she was the 
and defense, I do not pretend tu abandon to others the finest cruiser of her class. The Montgomery is known 
care of executing it. If it is adopted in all its extent,|as a partially protected cruiser, a class of vessels 
with the proper number of men skilled in this man-| which are now considered as very important adjuncts 
euver, and if it is judged proper to put these men under | to the armored cruisers. After the tidal correction was 
my orders, and an enemy then enters our ports, I will | made the speed was found to be 19 knots, so that the 
satisfy my fellow citizens with the courage necessary | contractors (the Columbian Iron Works) will receive 
to assure the success of the operation. | $200,000 in addition to the contract price, which was 

“But in proposing this, I wish to be well under- | $612,500. The test was conducted with a steam pres- 
stood, in order that I may not be accused of aiming at sure of 166 pounds, and the average number of revolu- 
a situation or command in a public station. | tions was 180. The engines worked without any mis- 

“My views are constantly directed toward an inde-| hap, but the steering device was injured, or the speed 
pendence too dear to my feelings to allow me to desire | would have been even greater. 
to sacrifice them to ideas of any ambition whatever. The Montgomery is 257 feet long; 37 feet wide; 

“1 see here only a useful and, at the same time, hon-| draught, 1444 feet; displacement, 2,000 tons. Two 
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THE NEW UNITED STATES CRUISER MONTGOMERY. 


| what 


|to the gaze of the curious. 


tion of the Montgomery we are indebted to Marine 
and Railway. 
— —>e > oe 


CRIMINAL COURT 


the 


of New 


For 
criminal 
York and the Grand Jury 
have in a 
miserable fire-trap 
should 
demned long ago as un 
sanitary. in this rickety 
old building, ill-lighted, 
worse ventilated and reek- 
ing with sewer gas, other 


many years 


courts 
been housed 
which 
been 


have con 


city offices were quar- 
tered, so that the space 
devoted to the criminal 


courts was totally inade 
quate, while the District 
Attorney has been obliged 
to rented offices. 
At length the city fathers 
awoke from their lethargy, 
and October 2, 1890, 
the corner stone was laid 
of a large and imposing 
edifivce. The site 
historic one, being part of 
was known in’ colonial times “The Com- 
mons.” The building occupies the block bounded by 
Center, Elm, White and Franklin Streets, and is con 
nected with the city prison, usually called the ‘“Tombs,” 
by a bridge, which will probably be known as a 
“ Bridge of Sighs.” This bridge, which crosses Franklin 
Street, will enable accused persons to pass directly 
from the prison to the courts without being exposed 
The 
feet in height, and measures 188 by 190 feet, and in 
its plan allowance has been made for the widening 
of Elm Street. 

The style adopted by the architects, Messrs. Thorn, 
Wilson & Schaarschmidt, modernized Renais- 
sance, and the effect of the exterior is imposing. ‘The 
edifice is constructed of light brick with 
trimmings of terra cotta and Belleville stone, and the 


occupy 


on 


is an 


as 


new building is 115 


is a 


red pressed 





THE NEW CRIMINAL COURT BUILDING, NEW YORK. 
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iron roof is covered with tiles. The basementiis devoted 
to the Street Cleaning Department and the Bureau of 
Contagious Diseases. On the main floor is the Court 
of Over and Terminer, Court of Special Sessions and a 
police court. On the first mezzanine story are vari- 
ons offices connected with the court. On the second 
floor are the rooms for the Court of General Sessions, 
judges’ rooms, ete. On the second mezzanine are the 
executive offices of the Street Cleaning Department, 
the Grand Jury room, Coroners’ Court, District Attor- 
ney’s offices, etc. 
Board of Health and the Excise Board. 


The fourth story is devoted to the| 
The amount|the brain or seriously lacerate the great dorsal blood | to produce the extreme variation in darkness caused 


mustard, the scorpion, not succeeding in ridding itself 
of the annoyance by ordinary means, directs its sting 
upon the point affected with the intention, not of kill- 
ing itself, but rather of destroying the cause of its 
pain. 

Finally, it may be conceived that the cerebral facul- 
ties are deranged by the torture and the approach of 
death, and that the scorpion, no longer recognizing its 
own body by the sense of touch, stings it as he would 





| sting any other object within its reach. A blow thus 


directed in one way or another may chance to pierce 





' spring markings with summer coloring, and spring 


markings with spring coloring. The conclusions 
reached as a result of this series of experiments are that 
the coloring and markings of the moth are affected by 
the teinperature to which the pupa is exposed, the mark - 
ing being chiefly produced by long continued exposure: 
that the coloring is effected chiefly during the stage be 

fore the coloring of the perfect insect begins to show 

that a low temperature during this stage causes dark- 
ening, a high temperature producing the opposite 
effect, a difference between 80° and 57° being sufficient 


which the city has been paying for rented offices will | vessel and thus cause death independently of the action | by temperature; a further lowering of temperature 


now be saved. The building is all finished in natural 
wood and the lighting, heating and ventilation sys- 
tems are as perfect as money can make them. Six ele- 
vators render the various offices easily accessible. 
Some of the principal court rooms are to be decorated 
at the expense of the Municipal Art Society by the 
best American mural painters. 

It is customary for all important courts to be ap- 
proached from an impressive vestibule or ante-room, 
to emphasize the dignity of the law, as in the Salle de 
Pas- Perdus, Palais de Justice, at Paris, and 
the preserved here. From a large 
marble the visitor enters the great ro- 
tunda, which we illustrate. This rotunda is sixty feet 
square, and is built of marble, elaborately sculptured 
in delicate figures and tracery. Oneach side grand 
stairways of iron and marble add to the imposing ef- 


in the 
arrangement 18 


vestibule, 





feet. 
bronze electroliers. This huge rotunda is covered by | 
an ornamental glass roof. The whole rotanda is 
treated with excellent taste, and it is one of the finest | 
rooms in America, and compares favorably with the | 
grand vestibule of the Paris Opera House, which it | 
somewhat resembles, although, of course, the rotunda | 
acks mach of the fine work which has been lavished 
m the Opera House. The entire building, with fur- 
niture, will have cost about $1,500,000, and the dispo- | 
sal of this money reflects credit alike upon the archi- 
tect and contractors, and New York may now well be} 
proud of this fine edifice 
+ -e- oe 
Natural History Notes, 

Do Scorpions Commit Suicide The question as to | 
whether scorpions commit suicide or not by directing | 
their sting against their own body when they are 
placed within a cirele of fire or are tortured in some 
other manner by this element is one that has given rise 
to the most animated diseussions. The opinion that 
they do is probably held by many persons at present. 
But Mr. Bourne’s experiments on some Madras species | 
have demonstrated : (1) that the poison has no effect 
upon the seorpion that receives it, and (2) that these | 
animals are easily and quickly killed by a moderate 
heat (50° ©.) Besides, when they are disecommoded by 
too tot an atmosphere, or, according to Lankester, by 
the vapor of chloroform, seorpions have the habit of 
agitating their tail in the air and of darting their sting 
forward above the head as if to strike some invisible 
enemy. If, by means of a lens, the solar rays are con- 
centrated upon a scorpion’s back the animal is observ- 
«ol to immediately rase its tail and endeavor to remove 
the cause of excitation therewth. So the true explana- 
tion of some, at least, of the alleged cases of suicide 
among scorpions would appear to be this: The animals 
have really been killed by the heat to which they were 
exposed, and the observers have erroneously believed 
that the strokes of the tail were designed to put an end 
to the animal’s sufferings. 

My own experiments, says Mr. R. I. Poeock, are 
whol y in favor of this conclusion. Upon placing a 
speciment of Huscorpius in a corked test tube and 
holding the latter over a slow fire, I have found that 
as soon as the temperature of the air in the tube be- 
gins to rise the animal gives signs of great distress and 
beats the space for some seconds in brandishing its tail, 
and afterward falls into a state of insensibility. At 
this moment the glass of the tube was, nevertheless, 
but slightly warm tothe hand. Taken from the tube 
and placed near an open window, the animal rapidly 
revived; but, upon a repetition of the experiment for a 
third time it died. It never tried to sting itself. 

I have made also some experiments upon Huscorpius 
and Purabuthus in concentrating the solar rays upon 
them by means of lenses and in putting mustard upon 
the membrane between the plates of the back. In 
both genera, | have witnessed tentatives made to re- 
move the cause of irritation by scratching the place 
affected with the point of the tail, but great precau- 

ions were always taken not to sting themselves. 

it appears, however, that scorpions have been seen to 
sting themselves under similar cireumstances. One 
observer mentions, even, in the case of a scorpion of the 
Indies, that bleod issued from the wound made by the 
sting—a detail that strengthens the probability of the 
accuracy of the observation. But, a priori, it is not 
probable that the scorpion intended to kill itself. It 





is pot impossible that a blow directed at hazard against 
an invisible enemy accidentally reached its author, or 


The newel posts will be surmounted by elegant | 





that, in the case of localized irritation, as happens with 
the use of a lens or the application of acids, whisky, or 


of fire. 

So then, although it isadmitted that scorpions some- 
times kill themselves, our verdict should be, it seems, 
accidental suicide, or suicide through lesion of the 
brain. 

Inheritance of Acquired Characters.—Owing to their 
coiling, the shells of Ammonoidea and Nautiloidea 
have furnished biologists with much evidence bearing 
on theories of evolution, and now Professor A. Hyatt 
has discovered yet another point, which, he claims, 
proves that acquired characters have been inherited. 
Coiled Nautiloidea have, as every one admits, been 
gradually derived from straight forms, such as Ortho- 
ceras. The cross section of an Orthoceran, or even of a 
slightly curved Cyrtoceran, or loosely coiled form, is cir- 
cular or elliptical, but the section of a close-coiled form, 
like Nautilus, shows an impression of that part which 
comes in contact with the preceding whorl, so that 
there is a re-entrant curve. In old age, however, when 
the shells again uncoil, this impressed zone disappears, 
and the section becomes circular again—a fact which 
seems to show that the feature is directly due to pres- 
sure, and is, therefore, an acquired character. As such 
it is not found in the early, uncoiled stages of those 
Nautiloidea that are close coiled in the adult; at least 
it is not so found in any of the Silurian or Devonian 
species. But at last, in the Carboniferous, Professor 
Hyatt has found a species that seems to prove his 
point; for, in Coloceras globaium, which is in many re- 
spects a highly specialized species, seven specimens ex- 
amined have shown this impressed zone existing while 
the shell was still in the partly eurved or cyrtoceran 
stage. The same early appearance of the impressed 
zone is likewise seen in numerous Jurassic, Cretaceous, 
and Tertiary species, including the living Natilus pom- 
pilius. This, then, seems due to the inheritance of a 
character in successively earlier stages of individual de- 
velopment, according to a well known law; while the 
character so inherited is believed to be an acquired one. 

The Respiration of Plants.—Mr. Anton Amm gives 
in Pringsheim’s Jahrbucher (vol xxv., p. 1) an account 


‘of some investigations on the intra-molecular respira- 


tion of plants. With regard to the relations between 
the amount of carbonic acid produced in this function 
and the degree of temperature to which the plants 
were exposed, it was found that the minimum tempera- 
ture, as in the case of normal respiration, was below 
freezing point, since at 0° C. a significant amount of 
the gas was given off. As the temperature rose, intra- 
molecular respiration also gradually increased; but 
this increase was not proportional to the rise of tem- 
perature. In both wheat and lupine seedlings the 
optimum was reached at 40° C., which coincides with 
the optimum for the normal process. On the other 
hand, while there is, doubtless, a maximum tempera- 
ture for the latter function, in the case of the wheat 
plant and Lupinus luteus somewhere about 45° C., 
there can, properly speaking, be no such point in the 
intra-molecular process, since, in absence of oxygen, 
seedlings cannot stand temperatures between 40° and 
45° C. without prejudice to their vitality, and the rapid 
fall in the respiration curve when the optimum tem- 
perature is passed is due to the commencement of 
death. 

The author finds the relation between the amounts 
of carbonie acid formed in the nortnal and intra-mole- 
cular processes to vary with the temperature. 

The relation between the amounts of carbonic acid 
gas formed in the two processes varies in different 
stages of development of one and the same plant, the 
fraction increasing with increasing development. The 
present investigations have also supplied fresh con- 
firmation of the fact that, by the withdrawal of oxygen, 
production of carbonic acid at once sinks in amount, 
but remains constant for along time at the lower level, 
and immediately rises again to the original amount 
when oxygen is again supplied. 

Finally, the results show that the different organs of 
a plant, ¢. g., flowers and leaves, give an almost identi- 
cal relation between the normal and intra-molecular 
respiration, while the organs of different species show 
quite a different relation. 

Effect of Temperature on the Coloring of Lepidop- 
tera.—By carefal and long continued temperature ex- 
periments in pedigree moth breeding, Mr. Merrifield 
has demonstrated the possibility of producing arti- 
ficially from a single brood of a moth, subject to sea- 
sonal dimorphism, four distinct “temperature” varie- 
ties, viz.: summer markings with summer coloring, 


sumer markings with an approach to spriug coloring, 





having no further effect; that nearly the full effect in 
coloring may be produced by a range of temperature 
of from 76° or 80° to 65° in autmnaria, and from 73° to 
60° in ilustraria ; that dryness or moisture during the 
entire pupal period has no appreciable effect on the 
coloring of the adult. 

A general conclusion which the author ventures to 
suggest (provided we accept the theory of Professor 
Weismann, that existing forms of North American and 
European Lepidoptera have come down from a glacial 
period) is that “icing” the pupa causes the insect to re- 
vert to its earlier form, and that experiments of the 
nature here recorded might be of materal assistance in 
tracing the evolution of the markings on the wings of 
the most highly developed forms. 

Mr. Merrifield states that it is possible to cause either 
the summer or winter form to take on the coloring of 
the other, and produce from moths from the summer 
pupa specimens that resemble those from the winter 
pupa, but not vice versa. 





Mars. 

The following questions and answers are from a re- 
cent number of Popular Astronomy: 

Why do astronomers think that the white spots 
about the poles of the planet Mars are snow or ice ? 

G. B. D. 

Answer.—In connection with this question it was 
noted by the querist that the telescope shows a change 
in size of these white patches during the seasons 
of winter and summer on the planet Mars. This is 
the main reason why it is thought that the patches 
consist of ice and snow. It might be added that some 
good observers have seen indications on the surface of 
the planet that might be explained by supposing that a 
fall of snow had covered a considerable area. No astron- 
omer would feel himself justified from his observations 
or what he knows of the surface of” in as- 
signing snow or ice as the cause of these white spots. 
Other plausible reasons could be assigned. Some ob- 
servers have intimated that clouds in the planet’s at- 
mosphere might produce the appearance observed. 
This explanation does not seem as satisfactory as the 
former one. 

From appearance in observation the atmosphere on 
Mars contains less clouds than that of the earth. If 
capacity for heat depends on the vapor in the atmo- 
sphere, how is it that the temperature of the planet's 
surface seems so high compared to that of the earth, 
notwithstanding its greater distance from the sun ? 

G. B. D. 

Answer.—We are not aware that observers are 
agreed, or generally think, that clouds are less in the 
atmosphere of Mars than in ourown. That would be 
an impossible thing to determine by observation at the 
distance of Mars, if we remember that our clouds do 
not run probably much above two miles in height on 
the average, except, as it might be inferred, that cer- 
tain changes in color of surface markings are due to 
the presence of clouds. It is probable that the density 
of the atmosphere of Mars is less than that of the 
earth ; the spectroscope also indicates that there is 
watery vapor in the atmosphere of Mars. From all 
that is known, or may be fairly inferred by analogy. 
we would say the temperature of Mars ought to be 
much lower than that of earth. But if appear.wnces 
are not misleading, water on its surface does not freeze 
except in the region of the poles. If earth were viewed 
from Mars, it is plain that the polar white caps would 
be much larger than those of Mars are. 

Astronomers do not give any ree.son for this unex- 
pected difference in surface tempera. ire on the planets. 
There is no known explanation. 

en te 
A New Test Paper. 

A very sensitive test paper may be easily prepared 
from mallow flowers (alva). The violet petals only are 
used, rejecting the green part of the flower. Fifty 
petals being infused in 100 ¢. c. of cold water, a faint 
violet solution is obtained. This liquid becomes 


Wine red “ “  onzanie acid. 
Violet red * “acid salts. 

Greenish blue » “ alkaline salts. 

Green = “ alkaline carbonates. 

Green (yellowish) “ “ goaps. 3 
Yellow * * pate, GEER oe ammonia. 


The alkalinity of a soap may be nicely gauged by this 
test. 
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THE COLUMBIAN EXPOSITION—COLONIAL RELICS. 

There were many curious historical relics in the 
Government building, but a number of these could 
not be thoroughly enjoyed without an understanding 
of the story connected with them. The famous torch 
of Israel Putnam attracted many visitors. Anything 
connected with General Putnam, who is one of the 
most picturesque figures in American history, must 
always be of interest to Americans. The torch was 
made of bireh bark, rolled into the form of a cylinder, 
about one and one-half inches in diameter. The story 
connected with the torch is as follows: In the year 





Bohr 


MILES STANDISH'S PIPE. 


1739 Putnam removed from Salem to Pomfret, an inland 
Connecticut town, forty miles east of Hartford. Our 
hero applied himself to farming in the new country 
with the same vigor he afterward displayed in his war- 
like exploits. One night seventy-five sheep and goats 
were destroyed by wolves, or rather one she wolf, which 
had infested the vicinity for years. Atlast this wolf be- 
came such an intolerable nuisance that Putnam and five 
neighbors agreed to pursue the animal until caught. 
At last they tracked the wolf to her den. The people 
soon collected with dogs, guns, straw, fire and sulphur, 
and every attempt was made to force her from the 
small eaveor den. Neither smoking straw nor burning 
sulphor had any effect on the animal. Mr. Putnam 
proposed to his negro man to enter, but the negro de- 
clined. Angered at this, Putnam stripped off several 
pieces of birch bark which had become rather dry and 
rolled them up to form a torch; lighting this, he pro- 
ceeded through the long and tortuous passages. After 
groping around for some time he came in sight of the 
wolf, who growled. The friends of Putnam had fastened 
a rope to his leg, so that he could be drawn out, if he 
should be in danger. When the wolf growled they 
pulled the rope, and he was dragged out with many 
bruises. He loaded a gun with buckshot and de- 
scended again. This time the wolf was shot, and he was 
pulled out again, to the detriment of his clothes and 
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times as long as ordinary carbon steel pins. Manga- 
nese steel plowshares wear six or seven times longer 
than chilled cast iron shares. The side plates of the 
Blake ore crusher made of hard carbon steel are worn 
out in two months, whereas when made of manganese 
steel only one-fourth of an inch was worn away in 
ten and a half months. In respect to railway wheels, 
it is believed that chilled cast iron wheels run about 
one-third the mileage of manganese steel wheels be- 
fore the first turning ; and, again, the average mileage 
of the latter is 51 per cent greater than that of the 
composite or steel-tired wheel. 
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Drainage of the Valley of Mexico. 

According to the British consul at Mexico, the great 
work of draining the valley of Mexico, comprising over 
thirty miles of canal and six miles of tunnel, is within 
measurable distance of completion. On May 16, 1898, 
63°19 per cent in the grand canal had been excavated. 
When finished this canal will be 293g miles long. Of 
the tunnel 70°68 per cent had been completed, and of 
the remainder 983 lineal yards of heading—perhaps the 
most troublesome part of the work—had been done. 
The total cost of the canal and tunnel, from the time 
when the committee of management took charge of 
the work in 1886 to last May, has been over $7,000,000. 
Though a good deal of money had been expended, 
mostly in preliminary work and surveying, very little 
of the canal and tunnel had been constructed, so that 
the foregoing measurements may be fairly taken to 
represent the work done for the given amounts. The 
cost of the work has been heavier than was expected. 
When the contract for constructing the canal was let 
to Messrs. Pearson & Son in 1889, the cost was esti- 
mated at about $5,000,000. A sum of $3,800,000 has 
been spent, and about $2,300,000 more will be required 
to complete it. Owing to the unexpected amount of 
water met with in working the tunnel, the cost per 
lineal yard has been much in excess of the contract 
price. As the water is completely dominated along 
the whole line of the tunnel, and all the ventilating 
shafts are finished and equipped, it is probable that the 
estimate for finishing the work, which is based on the 
average cost per yard, will be found to be within the 
mark. 


— + oo 

THE JEWFISH. 

The jewfish abounds on both the coasts of Florida 
and in tropical seas. The jewfish is frequently 
found in the deep holes and channels in the salt water 
inlets. The specimen we illustrate weighed about three 
hundred and fifty pounds, and was captured near 
Tampa Bay, Florida, by Mr. H. Bomford. The huge fish 
after being harpooned twice and wounded in three 
places on the head with a hatchet, lived two days, and 
was finally butchered and sold. It required the services 
of three men to land the fish, and they worked an 





skin. After being refreshed (history sayeth not how), 
he descended again, and, 
perceiving that the wolf 
was really dead, he kicked 
the rope, and in a moment 
Putnam and the wolf ap- 
peared, to the exultation 
of the assembled people. 
The torch was ever after 
preserved as a memento of 
the occasion, 

Another curious and his- 
torical relic of an earlier 
date which was also exhib- 
ited in the Government 
building was the pipe of 
Miles Standish. This pipe 
is carefully preserved in a 
wooden case, Miles Stand- 
ish was born in Lancashire, 
England, in 1584, and died 
in Duxbury, Mass., in 1656. 
He was chosen captain of 
the Pilgrims, although he 
was not a member of their 
church. The temper of 
Miles Standish was none of 
the sweetest, but he made 
himself very useful to the 
colonists by his courage 
and determination. As 
agent for the colony he 
visited England in 1625, 
and for the remainder of 
his life he oceupied the 
position of magistrate. The colonial relics in some of 


hour and a half to accomplish it. 





THE JEWFISH. 


Specimens of jewfish 





= State buildings were specially interesting and 
valuable. 
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Manganese Steel. 

Manganese steel, containing about 48 per cent of 
manganese and 1 percent of carbon. H. M. Howe says 
that the most important single use for manganese steel 
is for the pins which hold the links of dredgers of the 
elevator or bucket type. As they resist the abrasion 
‘aused by the sand and grit between them and the 
ioks in whieh they turn, they last from six to eight 





have been captured which weighed over five hundred 
pounds. It is said that even the largest jewfishes are 
good eating, the Cubans considering them a great deli- 
cacy. Some of the stories related of the strength of 
the jewfish are very remarkable, and it is said that 
boats have been towed out to sea by this fish. The 
jewfish will often break hooks and lines which are 
strong enough to capture a good sized shark. Mullet 
bait is usually used in catching the jewfish. This fish 
frequently floats on the surface of the water, appar- 
ently asleep, and is sometimes shot instead of being 
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harpooned. The jewfish is probably the largest food 
fish known. 


Removing Evergreen Trees, 

There are many localities, says the Cowntry @entle- 
man, where a natural growth of evergreen trees in the 
borders of woods and the margins of swamps affords 
opportunities for procuring pines and cedars. Rows 
of suitable size and only a few feet high might be 
transplanted for an occasional ornament of the home 
of the farmer, or for shielding the cattle yards in win- 
ter. The difficulty is that most farmers are not 
aware that they can be removed with safety. They 
have witnessed some attempts, and the result, so far 
asthey have observed, is dead trees. They suppose 
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PUTNAM’S TORCH. 


the work to be exceedingly difficult or expensive. 
There is no doubt that much needless labor is ex- 
pended in the unnecessary attempts which have been 
made, and what has been published on the subject 
has not greatly helped the matter. An excellent work 
‘on forest trees, and one of the best that has been 
| published in the country, gives the following direc 
|tions for transplanting: “‘In planting trees that are 
not small, the roots should be extended on all sides to 
their full length. Some advise removing large ever 
greens with a ball of frozen earth around the roots, 
and the roots are almost uniformly cut short.” The 
| writer appears not to have been aware that the length 
of the roots of nearly all trees is at least as great as 
|their height, and if those which he describes as not 
|small are only 12 feet high, then the roots extending 
12 feet on each side “to their full length” would oc 
cupy a circle 24 feet in diameter—which would obvi 
ously be quite impracticable. We have found the 
practice of cutting a ball of earth, or rather a flat 
mass, and conveying it with the tree, even if the roots 
are cut much shorter than would seem necessary —we 
have found this practice much the safest and surest 
in removing trees from their native localities. If the 
mass of earth is large enough to hold the tree up- 
right when set on the surface of the ground, it is safe to 
insure the life of the tree. Not one in twenty prop- 
erly treated in this way ever perishes in removal. 

These remarks do not ap 











ply to nursery trees. The 
work may be done any 
time of year. 

A single instance will 


serve to illustrate the mat- 
ter. Two neighbors, who 
lived 12 miles from a fine 
locality of handsome white 
pines, went to procure a 
wagon load each for orna 
menting their grounds. 
Gne of them took up six or 
eight trees with a good 
mass of earth on the roots. 
The other, despising such 
eare, tore out his 50 trees 
with denuded roots. These 
ali died; the others all 
lived. 

It is not necessary to do 
the work in winter with 
“frozen balis.” For small 
trees from %or4to 7 or 8 
feet high, the spade may 
do all the work with a 
tough or matted soil. 

ove - 


Eoriching of Skim 


Weilk. 
This invention relates to 
a preparation of oil (“‘ arti- 


ficial cream”) which may 

be readily and permanent- 
ly incorporated with any liquid, and is intended to be 
employed chiefly for enriching skim milk, and render 
it available as cattle food. The preparation is made 
by simply mechanically emulsifying any suitable oil 
with a solution of glue or gelatin, and finally diluting 
with water to any desired consistency. To 1 kilo of oi! 
about 50 grammes of glue may be used. “ Artificial 
cream ” keeps well, and may be mixed with any liquid 
by simply stirring itin, It separates again only very 
slowly, and, in so doing, rises to the surface exactly 
like natural cream, and it suffices to stir the liquid to 
obtain as perfect a mixture as before.—. Dierking. 
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RECENTLY PATENTED INVENTIONS. gages the shank, a button projecting from the plate 
longitudinal slot of the finger piece. The 
‘ . through a long 
~amnatabers | construction is strong and simple, and the jaw may be 
DircHINGe MACHINE.—George M. | very conveniently locked and unlocked for adjustment 
Plicher, Logansport, Ind. This machine has a swing- to various sized objects. 
ing boom, a driving rod cperated by cable mechaniam, 2 » ‘ = Sea 
ami movable converging shovels working in guides at ee ~ ry re “cen 
the lower end of the driving red, to force the shovels | angen, See ° - — " oan up- 


; igethe , . , | for holding saws to be d 
downward and together, the machine having an attach- right f “hee + lappa na no 


ment adapted to break up frozen ground and rock. The t a 
machine is adapted, as it is moved along, to rapidly and | yates : 5 one wae ee ae per 
economically excavate a smooth wall ditch, the carriage | . es Ain i -_ 
being provided with a boiler and engine of an i >| aariag Steee = a er 

. y saitble | oth hands may be used to place the saw, which is fixed 
type, and the shovels being raised and lowered by suita- by a single ae bce of os foot by a treadlo-cperated 
Dte hoisting mechanism bd y 








cam mechanism. 
Railway Appliances. 
Hany Courtine Device.— William) Cane PLANTER. — Eligio Olivera y| 
EK. Burriss, Kaneus City, Mo. The extensive use of the Martine, Havana, Cuba. This is a machine of strong | 


obi style link and pin coupling, notwithstanding the | and simple construction, which cuts the cane in suitable | 
many improvements made, has led the inventor w de- lengths for planting as fast as it can be fed to the cutters, | 
viee this device, which consists of a «pring-controlled | ..4 then deposits the cane in the furrows prepared to | 
extension rod, to be attached to the arm, and which | receive it while the machine is advancing. The ma- | 
when not in ase will be concealed beneath the coat) chine is also provided with markers, to be carried in the | 
sleeve, bat which may be readily elongated and held in direction of either side, and has a covering device for ' 


Agricultural. | supported by the anchor chain in a nearly horizontal 


containing the goods to be vended, while a package dis- 
charging mechanism arrested by the spring is released by 
the pressure of the coin. The machine may be adjusted 
to deliver various emall articles in separate packages. 
Trap. —Hubbard 8. Goff and Alvin 
B. Judkins, Los Angeles, Cal. This invention covers an 
improvement in animal traps, which may also be used 
to cateh fish, It has oppositely arranged spring-pressed 
jaws pivoted together at their inner ends, one of them 
having an opening to facilitate baiting, a locking mechan- 
ism holding the jaws open, a trigger releasing them, and 
a hook closing the bait opening. 
| ANCHOR FOR VESSELS.— Ruben Zer- 
tuche, Saltillo, Mexico. This anchor is more especially 
designed for flat-bottomed vessels, the anchor consisting 
of a flat rectangular plate of sheet metal, designed to be 








position in the water below the vessel, and not to take hold 
on the bottom, the column of water bearing upon the flat 
plate serving to hold the vessel steady, keep its head to 
the wind, and prevent drifting to leeward. 

VESSEL CONSTRUCTION.—The same in- 
ventor has obtained another patent for a novel construc- 
tion of the hull of a vessel, according to which a flat 
plate extends beyond both sides and flush with the stem 





extended position to guide a tink when cars are being 
coupled, obviating the necessity of trainmen going be- 
tween the cars for this parpese, The device is of simple | 
construction and inexpensive, and has received the ia- 
dorsement of prominent railway officials | 


Device —Hand- 

The «witch rail ia, ac 
cording to this invention, connected with a ewitch lever 
located] about centrally of the track, and adapted to be 
operated by shoes connected with and extending be 
neath the car. The improvement is especially applicable 
to street cars, enabling s ewitch to be readily opened or 


SWITCH UPERATING 
ley P. Cogswell, Brooklyn, N. ¥ 


closed from a moving car 


RAILROAD Tie.—John C. Lee, Beaver, 
Texas. This is @ metallic te having on its ends ele- 
vated track supports, each having dovetailed recesses 
to which are fitted jaws, the jaws as well as the sup 
port being bound by a bolt upon the foot and web of the 
ail. The rail is thus forced into firm contact with the 
tie, and the latter ix prevented from tilting on ite foun- 
dation. The bottom of the tle is transversely ribbed 
under the rail seat to prevent Lateral movement. 


Electrical, 

Arc Lamp.—-Mannuel R. Gutierrez and 
Milton T. Thompeon, Jalapa, Mexico. The carbons of 
this lamp are arranged on pivotal supports, so that they 
are held at varying engles while being consumed, the 


arrangement being such that there will be nothing to| Wash. According to this invention shingles are bunched 'Md. This badge consists of a ribbon on the face of 


intercept the rays of light from falling directly below 
the lamp, no portion of the carbon supports being below 
the are formed. The lamp occupies only a small space, 


and light and easy to handle. 


closing the furrows after the cane has been deposited, 
the cutters and planting cylinders being automatically 
Operated as the machine is drawn over the ground. 


Pea SHELLING Macuing.—David A. | 
Gaither, Williston, Tenn. The peas as gathered from 
the vines and poured into the hopper of this machine 
are fed to thrashing or hulling cylinders so grouped, anti | 
sustaining such relation to each other, that the pods will 
be broken, the peas thrashed out, and the pods separated 
and delivered in one direction while the peas go into an 
off-take chute, where they receive an air blast to free 
them from all foreign particles. 


Corron CuLttTivator.—Henry Nehr- 
meyer, Reinhardt, Texas. This machine has at its front 
end opener or weeding plows to cut the plants to form the 
rows, while a series of finger plow gangs is arranged to 
travel between the pathsof the weeding plows over the 
rows or intended stand, the beams of the latter plows hav- | 
ing their frontends pivotally connected to the main frame, 
and their rear ends held for independent vertical move- 
ment. The machine ie particularly adapted two thin out 
irregular growths and bring them to a proper stand in a | 
quick and economical manner, five or more stands being 
obtained at one operation of the machine. 





Miscellaneous. 


SHINGLE BuNCcH AND BiINDER.—Wil- 
liam J. Munro, Joseph Hart and David Batey, Sedro, | 


to occupy the least possible space for kiln drying or | 
transportation, the shingles being arranged in substantially 
the usual way, but the invention providing a novel form 
of binder oceupying scarcely any space, easily applied, 


| which may be readily applied to the bicycle frame has a 


and stern, there being a buoyant compartment between 
the plate and hull, and braces removably connected with 
the hull and plate. The vessel is designed to be of very 
light draught and have great stability. 

Tent.—George Tolmie, Carbon, Wyo- 
ming. A door-closing strip extends across the threshold 
of the door opening, according to this invention, while a 
flooring strip is connected with the threshold portion of 
the closing strip, there being inside cords adapted to 
fold the closing strip upward over the opening, or open it 
out, from the inside. 

PNEUMATIC TIRE.— William R. Barrett, 
Passaic, N.J. This tire has an inner inflatable tube with 
the usual valve, an outer split cover with interlocking 
coils at the meeting edges, washers encircling the 
valve of the inner tube, while a flexible fastening rod has | 
one end held to ope washer and the other end screw- 
threaded to engage the other washer. This tire may be 
readily fastened to a wheel, and its cover readily opened 
to give access to the inner tube, which may be easily 
taken out and a new one substituted. 

STAND ATTACHMENT FOR BICYCLES.— 
Elihu 8S. Bishop. Milton-on-the-Hadson, N. Y. A bracket 


pivotally connected apring-controlled leg, which also 
carries a brake shoe and a locking device. When not 
in use the attachment may be readily folded up out of 
the way. 


Baper. — James R. Lee, Baltimore, 


which is secured a separate emblem-bearing fabric by 
means of a novel form of foundation, which main- 
tains the fabric in convex form for the better display of 
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upon the corps of editors. The distinctive features indi. 
cate a thorough systemization of the work. Thue the 
etymology is placed after the definition. In the defini. 
tion of words the most common meaning is given first, 
the order of usage replacing the historical order hitherto 
favored. For giving the pronunciation of words what is 
known as the scientific alphabet is used. This alphabet 
has been prepared and recommended by the American 
Philological Association and adopted by the American 
Spelling Reform Association. This is an immense ad- 
vance over the arbitrary system used in so many other 
works of this character. Quotations are referred to book, 
page, and edition, as well as to the author's name, so that 
they are susceptible of verification in the library. New 
quotations have been sought for, the works of 3,000 
authors having been read by nearly 1,000 readers. Dis- 
pated pronunciations and spellings, various pronuncia 
tions of words and nearly 5,000 pictorial illustrations 
have all received the fullest consideration and the most 
advanced treatment. It is claimed that it wil! contain 
280,000 words and terms—55,000 more than in any other 
dictionary. The prospectus develops this and other s 
lient features and indicates very advanced views on th, 
part of the editors as to the proper methods of construct 
ing such a work. 


The Art Wall Papers of H. Bartholo- 
mae & Co., of West Twenty-third Street, New York, anid 
a branch of the National Wall Paper Company, affor 
the subject of a beautiful set of plates recently publishe:| 
by the firm in folio form, in heavy board covers. They 
include views of the hall, parlor, library, dining hall, an: 
boudoir, elegantly and artistically furnished and decor 
ated in new and rich styles designed by the artist of the 
firm, Mr. Paul Groeber, of Rutherford, N. J., who als. 
makes the drawings for this folio. The artiet received « 
special medal at the World's Columbian Exposition for 
the architectural design and decorations of the pavilion 
of the National Wall Paper Company's exhibit. 


From Thomas J. Dowling, Commis- 
sioner, having charge of the Bureau of Statistics of Laber 
of New York State, we have received four volumes pub- 
lished by the Bureau, and principally compiled under th: 
direction of his predecessor, Charies F. Peck. They 
treat of “ Strikes and Boycotts,” “‘ Rates of Wages,” an: 
** Economic Development for Ten Years.” 

G3" Any of the above books may be purchased through 
this office. Send for new book catalogue just pu) 
lished. Munn & Co., 361 Broadway, New York. 
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TABLE OF CONYENTS. 


1. Elegant plate in colors showing a suburban dwelliny 
at Plainfield, N. J., erected at a cost of $4,800 com 





the emblem. 


Avromatie Cracurr CLoseR.—Henry | *4 beving the necessary strength, the bunching being| MARKING DEVICE.—-Edward W. Dodge, | 


Lewers, Carson Clo, New 
view for fire alarm circuits is provided by this invention. | 
A tabe of insulating material permanently closed at one | 


end contains a spring to which is fitted a follower, while 
& stopper of insulating material fitted to the open end of 
the tabe carries two electrical contact pieces, there | 
being a cirenit-closing pin in the central bore of the | 
stopper, and a cap with fusible or explosive material for 


hokding the contact plag away from the contact pieces 


The device is actuated to give an alarm when heated 


above a certain temperature | 


Mechanical, 


LeET-or¥ MECHANISM FOR LOOMS.— 
Jeremiah C. Bill, Willimantic, Conn. Combined with a | 
pivotal counterbalanced arm over which the warp 
threads pase is a pivoted sliding cam connected with and 

«ked on ite axie from the arm, a friction wheel loose | 
n the axis of the cam being moved laterally by the cam | 


mi geared to the warp beam, while a power-driven fric- 
tion wheel alao on the axis ts engaged by the other friction | 


Wheel when the cam is rocked from the counterbalanced | 
acm. The invention ie an improvement on a former 
patented invention of the same inventor, the device 


being of simple constroction, with but few parts and not 
liable to get out of order, although very sensitive and 
automatic in operation | 
PENDULUM MorTrorR.— 
According to this im- | 


COMPENSATED 
John M. Cayce. Nashville, Tean 
provement two aligned shafts are arranged coincidently 
with the fulcrum of a tilting frame, and provided one | 
with a weighted pendulam and the other with a weighted 
arm projecting m an opposite direction, there being | 
pulleys mounted on the shafte and on a superposed rock | 
shaft, with belts arranged to cause a given motion to the 
rock shaft to impart a reversed motion to the pendulam 
and connterwcight 


Moror.—John C. Lueneburg, Lake- 
field, Minn. Thies ix an improvement on a formerly 
patented invention of the sume inventor, and con. | 
sists of « main driving shaft rotated by gear 
wheels moved by a eprocket chain, a reciprocating 
crosshead carrying «pring-preseed pawl» adapted to en- 
gage the strands of the chain. The motor is especially | 
designed for readily and powerfally propelling vessels, | 
vehicles, etc. by the strength of the occupant | 





WAVE AND CuRRENT PoWER.—Sin- 
cleton Husted and Irvin P. DoolittleSLos Angeles, Cal. 
An intake box arrange! near the shore i* adapted to re- 
ceive water at the bighest point of the waves, and a 
raceway lending from this box contains a water motor, 
the raceway being arranged in the path of the ander- 
tow, or outgoing current, to make use of ite suction or 
exhaust. If desired, a number of intake boxes may be 
comnected with each other, to permit a very large amount 
of water to pass down the raceway at the receding of 
the waves 


WRENcH.—Wiilliam A, Papoun, Baker 
City, Oregon. In thie tool a toothed shank carries the 
fixed jaw, a movable jaw with a handle part sliding on 
the shank. in the movable jew is a sliding finger piece 


| convex and concave surfaces, to cause the coal or other 


method. 


Sash FASTENER.— Wellman E. Cline, | 
Doylestown, Ohio. This is a lock and stop, consisting | 
of a casing in which a locking wheel is eccentrically 
pivoted, a spring-controlied operating lever being eccen- 
trically connected with wheel by alink. The device is 


| inexpensive and may be applied to a window frame for 


engagement with the sash, or attached to the sash for en 
gagement with the frame, in either case permitting the 
sash to be readily raised or lowered from a locked posi-| 
tion, upon releasing the lock, the sash being otherwise | 


| firmly held. | 


TRANSOM LiFTER.— George M. Gar- 
land, Des Plaines, Il. This invention provides a simple | 
mechanism by which one ora series of ventilators may 
be conveniently worked. A bell crank lever pivoted at 
ite angle to the transom frame is connected by one of 
it» arms through a link with the free end of the trinsom, 
the other arm being connected with an operating cable. 
Pivoted rod connections guide the movement of the tran- 
som and bell crank lever, and the device is quite inex- 
pensive. 


CoAL SCREEN, ETc.—George W. Cross, 
Pittston, Pa. The screening surface of this screen is | 
constructed of segmental plates in which are openings 
ponding to the hes of wire screens. The open- 
ings of the screen are, however, separated by walls 
of a peculiar andulating form, presenting alternate 





lumpy material to practically pause and turn at the 
meshes, instead of sliding over them, thereby facilitating 
the sizing of coal 


VeuicLe Skat.—Charles M. Kellogg, 
Chetek, Wis. This seat has a lazy back section which 
has a hing connection with the back proper of the 
seat, and is connected with «pring-cushioned slides, so 
that when one presses against the lazy back section it will 
fall back somewhat against the tension of the spring. 
The seat is designed to very comfortable, enabling one 
to assume any desired position in traveling. 


Ick CREAM FREEZER. — Thomas J. 
Harton, Waco, Texas. This freezer is essentially a re 
voluble cylinder divided into a series of compartments, 
the central one being adapted to receive the cream 
moulds or receptacles, an end compartment receiv- 
ing milk or lemonade, etc., and intermediate compart- 
ments holding ice or other freezing medium, the cylin- 
der being supported in « suitable casing and revolved 
by a crank 


ENVELOPE FASTENER.—Paul E. Go- 
non, New York City. A separate straight elastic arm at- 
tached to the envelop flap is, according to this invention, 
adapted to be bent or crimped near its ends to engage 
apertures in the back of the envelope, and when released 
to enter the envelope by its elasticity, whereby the flap 
is locked to the back of the envelope without using an 
adhesive substance. 


VENDING MAcHINE.--Edward D. Va!l- 
entine, New York City. This machine has an upright 
coin passage in which a flat «pring is arranged to be 


| in it and about it are here indexed and their addresses 


| accompanying map. It is issued by the Engineors’ Club, 


A simple and effective de- | "228 effected more economically than by the ordinary , Augusta, Ga. This device comprises an open frame | 
| within which is stretched an ink ribbon or fabric, with | 


both surfaces exposed, the device forming a transfer 
slate, to be written upon with a stylus when the charac- 
ters traced are transferred to the articles beneath. 

DEsIGN FOR A Spoon. — Austin F. 
Jackson, Taunton, Mass. In this design the handle is 
waved or serpentine and has beadlike representations 
forming the border of a central panel, above which is 
the simulation of a shield. 

Nors.—Copies of any of the above patents will be 
furnished by Munn & Co., for 2% cents each. Please 
send name of the patentee, title of invention, and date 
of this paper. 


NEW BOOKS AND PUBLICATIONS. 


OBJkKcTS OF INTEREST TO ENGINEERS | 
AND OTHERS IN AND ABOUT PHILA- 
DELPHIA. Philadelphia. 1893. Pp. 
109. 

Philadelphia, pre-eminently a manufacturing city, is 
treated in this work as an engineers’ inspection field. 

The different factories and engineering objects situated 








and striking features given, with full references to the 


and is in all ways an admirable publication. 


Sure VALVE Diagrams. A French 
method for constructing slide valve 
diagrams. By Lloyd Bankson. New 
York: D. Van Nostrand Company. 
1892. Pp. 29. Price 50 cents. 


Eight folding plates are required to elucidate the short 
text of this book. It gives a graphic method of solving 
slide valve problems and from its conciseness and sim- 
plicty will, we are sure, ve found of ase to the designer 
of engines. 

A STANDARD DICTIONARY OF THE ENG- 
LIsH LANGUAGE. by more 
than two hundred jalists and 
other scholars, under the su 
of Isaac K. Funk, editor chief; 
Francis A. March, consulting editor; 
Daniel 8. Gregory, managing editor. 
Associate editors, Arthur Bost- 
wick, John Denison Champlin, 
Rossiter Johnson. Volume I. ow 
York, London and Toronto: Funk & 
Wagnalls Company. 1893. Pp. xx, 
1060. 

We have received the firet volume of Funk & Wagnalls 
dictionary. When we consider that the work is de- 
signed to surpass, in its number of words, all preceding 
dictionaries of the English langnage, that it takes cog- 
nizance of the most recent philological developments in 
the way of spelling, pronunciation, and derivation, that 
it is profusely illustrated with not only wood cute but 
also with very elegant colored plates, the utter inade- 
quacy of a review within the limits of our space will be 
apparent. Its list of editors embraces many names in all 
possible connections. Simplicity, accuracy, and com- 








engaging bevele on the jaw, while a toothed plate en- 


pressed upow by « descending coin, « swinging frame 





prehensivenees are alleged to be three features impressed 


plete. Floor plans and perspective elevation. 
tasteful design. Messrs. Rossiter & Wright, archi- 
tecta, New York. 

2. Plate in colors showing an elegant residence at Pe! 
ham Manor, N. Y Perspective view and floo: 
plans. Estimated cost $7,000 complete. An ex 
cellent design. 

3. The Jamaica Club House, recently erected at Jamaica. 
N. ¥. Perspective views and floor plans, also an 
intenor view. Cost $9,000 complete. Messrs 
Haus & Oborne, architects, Brooklyn, N. Y. 

4. A beautiful residence at Portchester, N. Y., recently 
erected for A. V. Whiteman, Esq. Perspectiv: 
and floor plans. Mr. Frank W. Beall, architect. 
New York. 

5. Engravings and floor plans of a suburban residenc: 
erected at Ashbourne, Pa., at a cost of $4,500 com 
plete. An attractive design. Harrison Allbright. 
Esq., architect, Philadelphia, Pa. 

6. Asuburban dwelling recenfly erectgl at Edgewater, 
Iil., at a cost of $10,216. Floor plans and perspec 
tive elevation. Mr. F. B. Townsend, architect, 


Chicago. 

7. A colonial cottage at Buena Park, Ill., recently com 
pleted for Guy Magee, Esq. Floor plans and per 
spective elevation. An artistic design. 

8. A modern half-timbered cottage at Wyncote, Ia.. 
erected at a cost of $4,250 complete. Floor plans 
and perspective elevation. Mr. A. 8. Wade, Phila 
delphia, Pa., architect. 

9. A modern colonial residence at Oak Lane, Pa., erect 
ed at a cost of $6,800 complete. Perspective view 
and floor plans. Mr. F. R. Watson, of Philade! 
phia, Pa., architect. An attractive design. 

10. The residence of Rev. Samuel Scoville at Stamford, 
Conn., erected at a cost of $6,016. Mr. W. W. 
Kent, architect, New York. An excellent design. 

11. Examples of interior decoration and furniture in the 
Moorish style. 

12. A Queen Anne dwelling at Jenkintown, Pa., recently 
completed at a cost of $5,000. Messrs. Burke & 
Dothenty, Wyncote, Pa., architects. 

13. Miscellaneous Contents: The growth of plants in 
odd places.—Acoustics in buildings.—Improve«! 
steam power brick machine, illustrated. A new 
style stamped ceiling, illustrated.—The telether- 
mometer or distant temperature indicator.—The 
improved Thatcher furnace, ijlustrated.— Improved 
sash chains and fixtures, illustrated.—An improved 
sliding door latch, ilustrated.—Aluminite in ce- 
ment plaster.—Fire losses of 1593.—Graphite 
paint.—The Columbian sash and door lock, illus- 
trated.—An improved sash lift, illustrated. 

The Scientific American Architects and Builders 
Edition is issued monthly. $2.50 a year. Single copics. 
% cents. Forty large quarto pages, equal to about 
two hundred ordinary book pages ; forming, practi- 
cally, a large and splendid Magazine or AnrcHirec- 
ture, richly adorned with elegant plates in colors and 
with fine engravings, illustrating the most interesting 
examples of Modern Architectural Construction and 
allied subjects. 

The Fullness, Richness, Cheapness, and Convenience 
of this work have won for it the Larezst CrecuLaTIoN 
of any Architectural Publication in the world. Sold by 
all newsdealers. MUNN & CO., Pusuismers, 

961 Broadway, New York. 
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BWusiness and MWersonal. 


‘or Insertion under this head is One Dollar a line 














gay sertion ; about eight words to a line, Adver- 
tem ust be recetved at publication office as early as 
aa norning to appear in the following week's issue 
"The new materiel, * Linenoid,” Westfield, Mase. 
~¢. x metal polish, Indianapoiis Samples free. 
improved iron planers. W. A. Wilson, Rochester, N.Y. 
yor coal hoisting engines. J. 8. Mundy, Newark, N. J. 


Handle turning machinery. Trevor Mfg. Co., Lock- 
rt, N Ze 


po 


= Water Filter, McConnell Filter Co., 


Microbe 

Buffalo, 

Want« aa machinery or specialties to build. P. 
4. Fleming ’s Machine Works, Elizabeth, N. J. 

pipe frame truck baskets, steel and wooden trucks, 


L. M. Moore, Rochester, N. ¥Y. See page 39. 


ete. 








steam Hammers, Improved Hydraulic Jacks, and Tube 
expanders. RB. Dudgeon, 2% Columbia 8t., New York. 

zerew machines, milling machines, and drill presses. 
rhe Garvin Mach, Co., Laight and Canal Sts., New York. 
centrifucal Pumps. Capacity, 100 to 40,000 gals. per 
minute. All sizes in stock. Irvin Van Wie, Syracuse, N.Y. 


carborundum —hardest abrasive known. Send for | 
prices of wheels, powder, ete, The Carborundum Co. 
Mononga bela, Pa. 

Models and experimental work. Small articles made 
in quantity for the trade. For catalogue, etc , write L. 
G. Winn Mfg. Co., Indianapolis. 

Guild & Garrison, Brooklyn, N. ¥., manufacture st 
pumps, vac uum pumps, vacuum apparatus, air ps, 
acid blowers, filter press pumps, etc. ~ 

rhe best book for electricians and beginners in elec 


| 





Scientific 


America, 








serious foam. We assume, although you do not state it, 
that a little sugar goes into the boiler with the soda, 


which we have no doubt is the cause of the foaming. As | Check. 


a remédy, the water that leaks into the steam chamber 
should be blown out and wasted by an outlet in the pipe 
leading to the heater. 


(5799) E. P. W. asks (1) how to make 
carbonic acid gas. A. Pour hydrochioric acid on marble 
dust. 2. What pressure it takes to liquefy? A. 36 
atmospheres at 32° Fah. 3. How to condense itafter ex- 
pansion? A. By pressure applied by a pump. 


(5800) R. 8S. C. asks: 1. How are the 
spots made on the barometer which you will find in- 
closed ? A. They are marked with a cobalt compound ; 
possibly the chloride, 2. How is fuse wire made for 110 
volts? A. Fuse wire is calculated for amperage, not for 
voltage. 3. How should the hand power dynamo de- 
scribed in SurPLEMENT, No. 161, be wound to give about 
12 volta, to ran an electric dental mallet? A. Use a dram 
armature with 500 turns of wire. See our SUPPLEMENT, 
No. 509. Itis better to make the whole core of iron 
washers. 4. Where can I get the directions for making 


asteam siphon? Also what size suction and discharge | , 


pipe should I use for a quarter inch steam pipe? A. The 
size of discharge nozzle should be from two to three | 
times the diameter of the steam nozzle. The smaller 


| size for greater elevations, suction five times diameter of | 
steam nozzle. The steam nozzle should be taper like a 


' short hose nozzle and stop at three times its diameter from 
| the discharge pipe mouth, which would be bell shape, to 
allow an easy entrance of the water. We have no de- 
tailed illustration of the siphon ejector. 5, Can the tele- 
phone used by the Bell Telephone Company be made 
by anybody after the last of January? A. The receiver 
can, pot the transmitter. 





tricity is “ Experimental Science,” by Geo. M. Hopki 
gy mail. 4; Munn & Co., publishers, 361 Broadway, N.Y. 

ror the original Bogardus Universal Eecentric Mill, 
root and Power Presses, Drills, Shears, etc., address 
).8. 4G. PF. Simpson, %to36 Rodney 8t., Brooklyn, N. ¥ 

patert Electric Vise. What is claimed, is time saving. 
No turning of handle to bring jaws to the work, simply 
one sliding movement, Capital Mach. Tool ©o., Auburn, 
N.Y 

Competent persons who demre agencies for a new 
popular book, of ready sale, with handsome profit, may 
apply to Munn & Co., Scientific American office, 361 
Broadway, New York. 

{#send for new and complete catalogue of Scientific 
and otber Books for sale by Munn & Co., 361 Broadway. 
New York. Free on application. 














HINTS TO CORRESPONDENTS. 
Names and Address must accom 
paid 


all letters, 
or no attention will be thereto.” P This is for our 


information and not for pu 


aa my to —— _anewers 
give date of paper or number question. 
Inquiries not ae time should 


be re t ated 5 


or in thle de mono Ay 

Buyers wishing to purchase any article not advertised 
inour columns will be with addresses of 
houses inanufactaring or the same. 

Special Written Information on matters of 
personal rather than general interest cannot be 
expected without remuneration. 

Scientific American Supplements referred 
to may be had at the office. 10 cents each. 

Books referred to promptly supplied on receipt of 


price 
Minsouie uti for examination should be distinctly 
marked or labeled. 


(5796) A. M, 8. ere " I have a small 
ectric battery motor rated st one-sixth horse power at 
M Now I wish to run it from a lamp current from 
10 Edison standard dynamo rated at 8 1-5 kilowatts, 125 
volts,with 60 amperes as working load. How shall I pro- 
eel? Shall I have to put any lamps in the circuit? If 
_how many? A, According to your figures, your mo- 
‘orcan absorb a maximum of 74% amperes at 10 volts. 
If used on a 125 volt cirenit, you must put lamps or other 
resistance of 11 ohme and 10 amperes capacity in circuit 
i it. The system would involve great waste of 
lergy. Sixteen 28 candle 31 volt lamps, four in parallel 
ind four in series, or ten 94 candle power lamps in par- 
lel, would give the result approximately This is on the 
issumption that the motor is shunt wound. 2. What 
ould be the results to motor shoald I put on full po- 
‘ental of 110 volte? The motor is wound as follows: 
Armature 3 coils 1% pounds No, 21 wire, field magnet 
single coil of 4 pounds No, 16 wire. A. It would barn 
out both field and armature. 


9) D. D. W. writes: 1. Is the one 
se power eight light dynamo, SuprLemEnt, No. 600, 
4 high tension machine ? If not, what is a high .snsion 
‘nd also low tension current? A. There is no such 
‘ng as a high tension or low tension current. A cirenit 

“\ be thus described, reference being made to the 

luaximum difference of potential existing between any 
‘Wo points of it, 2 With one-half horse power will it 

“© about one-half as much current; one-fifth horse 
power, one-fifth as mach current, as with one horse 
power® A. On short cirenit this would be the general 
“fect: on a cireuit of high resistance the voltage 
we vary mostly; on an intermediate circuit both 
‘nd amperage would vary. 3. Will motor Nos. 
“I and 161, with dram armatare,ran all right with cur- 
Tent from this machine? A. The voltage is too high for 
the motors mentioned. 

0798) J. O. F. asks: If a small amount 
“Tco-tic soda water aecidentally introduced into steam 
“llers with feedwater would cause priming ? We boil 
‘Wr doable effeet with very strong caustic soda water and 
have ‘ considerable (inaccessible) leak, which, when steam 
“shit off and vacuum broken, allows the soda to enter 
“com chamber, and when steam is again turned on is 
"OW" into feedwater heater. There can certainly be bat 
small amount, but am unable to account for the 
or of boiler water otherwise. A. Pure caustic soda 
“\(uantity will keep a boiler clean from ineruststion 
‘jweatly blowing off the boiler, and wili not cause 


volte, 
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AND EACH BEARING THAT 


TO INVENTORS. 


An experience of forty-tour years, and the paration 
of more than one hu ne applications for pa- 
us to understand the 

un- 


See Reclining chair. Shoulder and back 



















ws . ce on both continents, and to : 
ties for procuring patents everywhere. A 
synopsis of the patent laws of the United sfenee | 8 


foreign countries may be had on application, and 8 
contem| the securing of parame, either at home or 
abroad, are invited to write this office for prices 
with the times and be ex- 


ng 
MUNN & CO., offce SCIENTIFIC AMERICAN, %1 Broad- 
way, New York. 


as 


INDEX OF INVENTIONS 


For which Letters Patent of the 
United States were Granted 


February 6, 1894, 





DATE. 


(See note at end of list about copies of these patents.| 





Addressing machine, EB. E. Hanna........ ......... 
met ¥ | ior neeeney display- 


ee 35 






Animal si! 

Animal trap, C. Franke 

Areh mn Gupport, water purifier, and heater, G. w. 54.30 

Asphaltic omerae powder for roadways, pro- 
ducing, C. BEE, cenccoctusvangity couteneraredho 514,045 | 

A . W. it haa pedinmntinsupbdeiiiadan del 514,190 | 

A va W. Newton 514,161 - Sie 168 | 

Axle box lubricator, J Patten breed 

Ballot folder, I. W. Litchfield. : 64,01 

Baru : Siestt 





i Ses | 
supporting attachment, A. K. Sherwood.. 514,044 
for capers, o00., temporary, BL. Brund- 





as Rammmninretenersehanwsestaoroeevees ~, 513,979 | 
t. t. 
Be Fe ee ere ee 178 
Blower, cen centri G. W. Poole. 514,381 
_ See Cutting board. 
See Steam mand hot water boi 

Boller ‘flue , automatic, Kinavlana «& my.. 514,195 
nae: ae e or scraper for cleaning, 51.111 | 
B — y™ splay cabinet, revolving, R. it 

aoe aaibens otitis Wgestaseseenseens=- S| 


Bast | 








































































































































































Chair. Heater. J. Hau-er , . .. SMS 

Check carrisr, asles, W. M. Kinnard 514,010 Hom dram tye discharg paraias of coal aa 
. M. Rinmard.............05+ rum for arge us of coal or ore 

theck, identifying, N. il. Bledsoe. .200000. fetes | Sates erase Fir qocharge apparatae « 544.92 

ph A. E. Ow ehicle, W. Finlay............ ~ . 514,29 

g i 514,252 Lacing hook Pleture hook. 

b Joh ing apparatus, $! on L. Joager £14.20 
CQ ing device, F 514,100 
& W. R. Kinin . Bin00) 
S generator, C. Pheips.. atts 

urn Govien, whenl, G. H. Butler 514,348 
Cigar box over huller. 
Cigar holder, P. Sat u or, Le Kuhner.. pF itimesties Rntes IE 814,084 
Inhaler. on. M. Adsit........ , ae 
Cigarette wrapper cutting manenine. A. Moonelis, alers, te for heating alr for, w. & 
514,287, MeLe ceksutnMlllits edn Ohendeaapepenbagt ssnesuages 51402 
Greate eontrolier, BE. J. _ MeBrer mencncnguntidebtiineh Injector, J. Morrison, .............6.scersenvenecesees 514,086 
Clamp. See Dental clamp. Door or window Insect tran, . p, A. ¥. Genith caceaen fs woe 514,388 
ct or sim bstances, apparetu 
Clover huller feeder, Kailor & Reeves lying a G. — cada wah es . 54265 
, olvii Insu pe coupling, EB. B. Clift.......... .. 614,304 
NEED, Tits HL EES vcccccscancncscosessoceseccescee 54,221 
Comb and comb cleaner, A. ron. See Curli iron. 
ja Ironing  aaseinn i lacnkaendiames 514,187 
Cook routine machine, M. BR. Wendeli.................... 614,049 
on. BOG GENE ie Bb BATE s oc ccccccconcecccsseesecncstes 514,001 
Copper ete. imethod Ee eed wa Neg Hal Joint. bie, K. W. MeGui 514,381 
U sta uire e » 
bos ition and y— Es LL. 8. . AS oo Brick tiie, 
 snciindieeandGehnc eset 0chheeehooesss soak 514,275 | Kn wn box or crate, J.J. Herbert............ Hae 
EE rns ocinn ocicndebnnencantil 511 | Lacing hook, shoe, C. BE. Van Norman 514,38 
Copying Erone, lots weer, 3. i i Sager b cnacovassonceees tiie Leader, @ : at Ws iat one 7 14.090 
SPCR eee eee eeeeeees q oneness 7 2 mon. os 
Corset stays, ‘aeohine ie making, H. C. Cook..... 514,213 | Lamp, W.B » . - zs Sans 
rset mon, ©. hai ithietitntnocnetenaledeonsh ae $14.28 | Lamp, ADS 4 ‘Miler, pe . ee 
Coupling. Bathing apparatus coupling. Car Lamp, electric are, R. M. Hunter.. 14, 
coupling. Hame coupling, Tnsu pe Lamp, electric are, W. B. Luce........ . 544% 
coupling. § coupling. bular coupling. Lamp, electric arc, G. G. Waa ieoceunnatnaal 
Cradle or crib, extensible, C. B. Adriance.......... 514.401 ame “ holdes are, J. T Derapster. pnoreseee .. a7 
<wene, became, © w. lithe. perteceuse P ho o arc, 8. Bergmann.............. 514,057 
a G. T. MeLauthlin............ ry pte iter, Ht. Joncas i aheoeenpens . 41 
TITITITITT PTTL 4,097 [ et E . oan a8 
ion a tenes 514210 | Lew in metalic, W. Biokstcin. ws seas sompnetg Ay rie Biss 
| Gultivator, stews row, G. M. Olark............... Fe -4 Life-preserver, W.S. Beale............ .. BGT 
DD PTT Trt / ul coparetce,. ‘uy Lunc " ewe O14, 
Casryoomb, W, SD an.csctinamedccensescdnial 514,081 me See FE ee oe hetzom one 
| Curtain or shade rollers, adjastanie : banger Se, Locks, tool =) Tinie key slots in, W. Hf. Tay- 
| catout a block, ok. 3. Miévoy * Sets | Locomotive diaphragmn,’ ease 
PTO ee J motive rege. E E. M. Roberts et ai. 514,387 
ae ga Sod cutter. eed cutter. Wire pecemerive running r. gone. 6 mie device fo : 514,220 
Locomo " moor contro! eed jevice or elec- 
Cutting board, J 7 baa ee are 514,096 tric, 8. A. Short...... 544,135 
Dental clamp, J. M. Strout.............--..-------... 514.289 | Loom Shuttle. | PL. Koberts | 514,282 
[ pieces, angle attachment for, F. K. ms, Soetee shuttle motion for, L. W. Lom- 
“ sempesins saan tee .. 514,087 to 514,080 
$14,201 eae box stapricator. . 
. metal pla ubach 514.238 
Desk, curtain, J. F. Wilmot fastener, L. Arnold........ 514,404 
Desk ey article, W. & L. Dorsam.............. fastener, S. M. Ferguson 34,183 
ieicediivencesses+tascodsabe 514,197, sear for laying off dress charts, L. A. Call 514,068 
. or indicating instrument, electrical, 8. 
Dper socket. | 2 —_ Sr 7 Pree . 514.075 
ap tA. B. Tim = --» 514206 ing vessel, G. W. I ahcaen Seaton S77 
same, P. Molyneux... 514,235 Meat i 2h Wii o0on 0 cnqnsdecesccees cesneeetl 414 (MS 
= ae a stop. G Ribes cone cGsebante 513,985 ical motor, P. Frichette. 614 38 
Door or window clamp, ‘s “"W. Lake 514,085 “go-round, J, Thompson shone 514,08 
Draught equalizer, igham..... . 514105 Metal goods for artistic purposes, manufacture 
Drill. See Ratchet of, L. Hausmann. . .. 4.070 
Drill bit and reamer for earth boring, A. G. P. . See Klectric meter. Water meter. 
RT F ey Har saeeee, 2. cocnbenn.. peateos eeinaiiadinndiiedan sak 
Dynamo, alternating k, Travers & Petersen ees 514,101 
and motor, Idi : making machine, Ahivin & Tengdin.... 514,063 
as articles, app Motor. See Electric motor. Mechanical motor 
SOP AD + OE SREY Ry re —  —peeen tube or package for, J. A. _— 
OTIS. 2 occ scence scenester secsereseesenesens . 884; 
fiematerials is. devies for closing breaks in, C Musto —¥ for musical instrument cases, 3. A: “ 
FRE EE RE RR Rr rr 514,249 
fe sla Musical instrument attachment, G. Brown........ 514,259 
Electric are light P. Basr 8. Bergmann Nickel from copper, electzoly tie separation of, P. 
ic , F. Ba: D. Ricketts. wine . 14.276 
Electric conductor, H. Nut lock, W. J. Sits seen tadiehnaiacenetantatns 514.217 
¢ conductor, w tidergrownd, H Nut lock, L. D. Frenot.. 614,45 
Electric currenta, load governor one Nut lock, J. W. Schoal........ 0 -.ccccveceeseeneneees 514,389 
Mtl: wetineaadiailinaiiahiaindamenenns eeaathnnent wes locking device, J. Walsh, Jr. . 514,397 
currents, means for Ores, earths, clays, etc., separ and recover- 
Electric light, incandescen ing the const tuents of, Pa + » Uchoats. oe M4001 
ric machine, magneto, A Ores, smelting, W. L. Austin............ Suave 
ic meter, ay Organ, R. eee pense De conniaesnnns 514,146 
Electric motor, J.D Overflow alarm for seseptacies, 5 R. Byme.. 514,116 
Electric motor regulator 8. H. Package, C. ‘ee reopeces 514,158 
| Electrical conductor, N. Packing box Hverest........ 514.34 
Electrical resistances, instrameut i for measuring Packing for aay manufacturing, H. B. Dev- 
and regulating, G. B. Law lan - ame 
eer? ao une Padlock, “permutation, F. N. Silvey......... 514,387 
and caustic soda, J. Greenwood........... Paper box, Reber & & Sefton... 514082, 514.083 
Electrode, esooadary | battery, J. & L. Legay, Fils. Sten | Paper boxes, machine for making, K. A. John- 
| Blectrolier, & Shel ei a Aa aI 4, ston..... $14,149 
| Electrostatic i + induction mechanism sheets, method of and appanat us for mak 
for, Ayrton & Mather. ....... 00.2... 6esecceseeees 513,975 ing, separable, ©. 8. Bird 514.00 
Blevator. See Screw elevator. Straw elevator. Pastry tin, A. Biche............ ... 613,901 
Elevator, J. Naylor, Jr 514,028 | Phosphate rock, apparatus ‘for treating, 8. 
Elevator motor, electri Hughes..... 5 toctnaasoudec cl Sides 
| Elevator safety device, Picture hook, J. B. Hail....... . 64,322 
| vators, means for aaenapebenenete Pill machine, A. Colton. Bed 
epee eee Pin, C. D. Rutherford...... o14, 182 
broidert bi R.8 Pipe wrench and cutter, combined, J. Green. 514/000 
| Emery whee 3, manufacture of, a Terp. Pipe wrench and cutter, combined. N. KB. Smitb ~ BM, 106 
end gate, wagon, C, Hotz....... .....++» Pitebfork, A. KE. Hammarsirom . 14,088 
ine. See Gas engine. Reciprocating engine. | Pitehing machine, H. Torchiani 514,172 
m engine. Steam or other fluid pressure | Plane, carpenter’s, C. 8. Himnersbotz 514 26 
engine. | Planter and fertilizer distributer, combined, A. J. 
ne, Atwood & Perkins, Jr...........0.00-s+00: 514,054) & B. M. Harrington 56071 
Engine attachment, steam, A. Normand . 514,333 | Planter seed dropping mechanism, N. 8. Bureh.. 544i 
a plates, composition of matter for mak- Plaster composition, J. Hi. Glenn. 514,967 
chalk, Miller & Crosse -ssssse 514,015 | Potato digger, A. H. Dodd «514,085 
a. ope machine, J. R. pen. . ... 514,199 | Power, electrical transminsion of R. M. Hunter... 514.28 
| Farm gate, W. H. H. West..... 514,102 | Precious metals, recovering, W. P. Miller.... 514,157 
vestoe:. ‘machine for ‘ceparating ‘or sorting, L. Press. See ( -opying prem. 
IN « atinatnahetaeeetetaninananehtanhangind 514.372 | Pressure gauge, W Brigpol , . 614,255 
Feed box, folding, R. H. » Coens. Pressure gauge, bourdon, H 4&4 E.R. Bristol... 514,26 
Fence, D. P. Henninger.............-66 cccececeen oe Pressure gauge, recording AS W.H. Bristol... 514.255 
| Fence, W. Windus................ Printing car, i rn, apparatus for, W. Shaw.... 614.22 
pense qnte, wus. w. Ww. y | Protector. ‘ree protestor. 
| Fi ion device, wire, H. C. Pratt | Pump, J Rieppel.... ... 514 
Fence wire ratchet, G. W. Williams | Pump, rotary, V. Bries. 614,000 
Fence wire stretcber, M. Dixon........... | See Music rack. 
Fence wire stretching device, Y Stevens & Case. . Rail chair, G. H. Sellers . 514.208 
ender. See Car f . P se > Sere. bid “tan ‘. eine 
‘ermenti La a mg . ‘or prepari way cattle guar ° ee. eee ° 
2 and manipulatina,  eneonmahnanns ne 5M, | Railway, closed condiait electric, F. M. Asbiey. . bai 
Fertilizers, converting a -——! J. J. Seldner..... 514,042 | Railway collisions, device for preventing, alasuy 
lizers, making, J. J. Seldmer.............--.0++ 5M, tinowsky 514,084 
Fibers of reed cane, AA. 5 T. E. Philli conduit, electric, F. M. Asbley... .. 4.1 
i rey , conduit electric, K. C. Beardsiey . . 4058 
File for newspaper clippings, a. W. ae heoes 514. | “crossing, C. H. White.................++. 6143 
Fire alarm and sprinkler, A. Guthrie........... Ie | , electric, F. M. Ashley » 54.018 
| Fire alarm, automatic electric, W. A. “Guibric 514,361 ‘ electric, O. A. Enholm 514,120 
Fire alarm telegraph, auxiliary, J. Sachs........... 514,279 “electric signaling ppparat as, E. 6 Wiley 514,908 
Fire escape, C. Aller. .... 2... .ccc cece cece ceeeeneneneee 513,972 | rail support, .@. ; 5.179 
8 OO ee } , series e , M. d+ Cattort si 514,308 
Fire extinguisher, R. W. Newton..........---.- +++. 514,100 | signal, F. L. , : 614,118 
| | Fire ing app us, ti . Lom- | signal, A. H. topeeen. . 14 te 
See do adhe gehsoscqocconpeohelianmanocssed 514,154, 514,155 switch, A. F. Schin 514.087 
Fire extinguishing s a us, sprinkler bead boned closed conduit oy oles tric, H. A. Bey- 
automatic, 5 a ae 514,154 
\. Rake. ones Hand rake. 
L senennonnntialv casio 1 et drill, double-acting. J. Meah)............. 14,127 
ik. See Chemical Moulder’s flask. Reciprocating e ne, Th, SEED. oceccccepocevccocoss O14, 109 
Float ane = at met. P. S. Redfield....... 514,084 | Reclining chair, DPR: 200000 00000 .. 14408 
| Plogreloth hod o spd epyaqusas for manu- Reclining chair, 8 +3 Chase 518,981 
fact 3 3 Godfrey et al...........sseeeee 514,186 | Reel. See Wire holding ree!. 
Flour bolt, aonennidiiiaheasoveten cheaiill 543 ster. See Cash register 
ay exterminator, wngerford...........+...0.+ 514,227 | Rheostat, J. T. Bireh dapmhandpeceoc’t séscseccenbe 6M4,3a01 
y screen, M. J "reaney Poet ieded-os ppnasstigindaang 514,390 | Sash balance, A. M. Howard............ 514.006 
bork See Pitch _, PP. — pemener, H. reit & Ham sreddsscaiadies as 
Fortune tell i epta-eperates, , Levei Bo vcéocecsddes J 
SS socbabes — dan oenhbOhe -cnb ania due s4 514,418 | Saw, circular, J. BH. Bott... occ cece eee e renews 514,27 
Foundry use, and draw pin tor, E. T. Wires... 514,400 Saw, combination hand, J. G. Johnson 514. 
Furnace. See Gas furnace. Sawmills, variable friction feed mechanism tor, 
Gi le Pressure gauge. W. Fleming ...... 5.0.66 6p ceeeeceee 604,914 
Gas burner, oil, J. M. ferguson ip eeen nine thbtranent 514,218 | Scissors or shears, P. Bamphens eet . 4 
rrele Brooks & Wolfreys ° et Beooe. M. L. os 514,088 
| ES on as ebace<e 5 n. 
. 514,271 | Serew elevator, portable, J F Ages... 514,290 
. 048 making machine, D.P.3 54.0 
. ne} peamine machine for sheet metai ware, K. Flani- unm 
. 54,08 gealslens ott openting oom Norton....... : 514025 
Rocondery bat H. Carpenter. — 514.2 
Separat ina machine, 0. M. Morse 514.0% 
614,375 os ones from sludge, apparatas | for, W. nen 
diodedavéane . 04D 
. 514,999 Liquid separator. 
. 514,204 | Shaft, adjustable, A. M. Howard............ ». 514,004 
. HAT ae ow ing, safety, C. A. Selion........... .. aes 
.. 54029 | 8 Aptmal . pease 
Site | se Se hon tena csassecsennerereeners 0° br 
614,281 and back bracing chair, Harvey x Amos Oe 71-4 
poste Di enen’ 5 
Sifter, Oe Sto lash, W. Christie... are 1 
.-» MAT Sinai. See Railway signal. Three-position sle- 
514,414 | Signaling apparatus, B. R. Wilder ...... ......-... 514,297 
Bie nt Signaling device, —_ “ii € welder woergne rng 4 
oe ignalt’ stem, Noyes nterbe! eer ly 
Slate attachment 7. Davis... sdedtebces 46s MET 
514,017 | Bod cutter and catches DE iieardion mere, 
Jay compositron, H. Willoughby beceNee 514,107 
.. 54,092 sit machine, 1. P. Hawkius.............. 5144 
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Step or stair cover, B. B. Whaley 514,342 
Stool attachment, 8. Crapp 514,307 
Stove, hay or straw burning, J. H. Linton.. 514,086 | 
Stove hood, T. ».. .fornor et « 514,008 
Straw elevator. pneumatic, Ff. F. Landis 514.256 
Sugar, centrifugal wachine for steaming, &. 8. 
Hepworth . 514,29 
Suaar from cane, extracting, De Contuck & Burr try 431 
Sunshade for hata, etc., J. Roedel. Jr 
Suspender plate and cast off, A. C. Knothe Bia. 1 
Swaging machine, A. L. Jacobse 514.7 
Switch See Railway ewitch. 
Switch operating device, pneamatic, F. L. Dodg- 
won . 4,119 
A. Neal 514,08 
lee, article for, A. & A. Iske 54,322 


etc 





strainers holder for, J. 8. 





ty -. 54427 
Temperature compensating device, W. H. Bristol 514,258 
Teupin, W Krumbeck ~~» 514338 
Threeposttion-signal, H. Johnson 614,191 
rire, pneumatic. W. 5. Callaghan 5M, 412 
Tobacco drying apparatus, W. W. & C. M. Knott... 514,370 
lee tip applying machine, W. H. Leighton --. O60 
Toilet articles, calendars, etec., holder for, Eng- 

lish & Gladwin 514,182 
Tool, combination, Kh. L. Davis 514,308 
Torpedoes, means for conducting, positioning, 

and exploding, J. Clark 513,988 
Traction wheel, H. Broom «f «! . 514,081 
Trap. See Animal trap. Firetrap. Insect trap 
Traveling case, F. I. Leonard 54,227 
lreadie attach ment, A. Prader 514,272 
Tree protector, ?. Clines 514,406 
Tricyoie, M. Bernier 514.008 
Trolley wire shield. L. Bschner 614,353 
Trolley wheel shield, electric, H. 8. Pruyn 54,274 
Truck, electric car, C. F. Winkler 514,109 
Trunk, H. D. Thacker ae 
Tubular conpling, G. UL. Barnard 4,065 
furning machine, ©. M. Davis 614,215, sl mer} 


Typewr'ting machine, T. F. Woodward 
Typewriting machine attac amen B. 8. Barnett. sitare 
5l4 





Upholstery spring sapport. J Hanraban oe 
Valve. automatic air brake. H ‘u Lofton 514.153 
Vaive, check, J. F. Tinley ‘ 14,008 
Vaive for rewulating the outfiow of liquids, P 

Ertobsen 514,352 
Valve gear, steam engine, A. Nicholson 5140 
Valve, steam engine distribution, J. Thom 514.392 
Valve, straightway J. M. Coale 514, 180 
Valves to air crake yaplings, device for auto- 

matically opening, (. #. Rane . 54.406 
v . orizer, a Kellog« 514,422 

tole top, Boob 514 BAT 
Ventilating Ld heating apparatas, G. H. May 

nard 514.329 
Ventilation of buildings, W. M. Decker 514,29 
Ventilator. See Var ventilator 
Vise, bench, M. G. Lewis - 402 
Vise, parailei, w W bitehead 514,344 
Wason body. C. A. Bric Ww 514,087 
Wagons, device for attac bing hay leaders to, T 

& 43. Husmann 514,308 
Washer. See Bottle washer 
Watch bolder, V. Wesely 514.080 
Water closet apparatus, P. White 514,108 
Water closet bowls, fushing device for, EB. C. 

Stover 


Water closet flushing tank, P. Harvey 

Water closet fusbing valve regulator, R. Wright 

Warer meter, cisk, J. Thomson 

Water pipes, device for regu'ating and relieving 
pressure in, Van Everen & Henderson 

Water supply sy ster ns, §. D. Love 

Weather strip, N. N Hazelton 

W ced cutter, R. H. Douglass 


Wheel. See Traction wheel 

Wheel, W. 8. Bretsfoa:d 

Wheel, Grayson & Crecelizs 

w Bhat. appar itas for playing duplicate, J. G. But- 

Wire. cutter, J. Brady 5h, 
Wire botding ree!, A. Wicker 514,104 
Wire loops, attaching, H. J. Weich Sia. ITT 
Wire stretcher, FE. A. Bustice 51a, 


Wire webs, mechanism for weaving, Lake & 
Rishe|l 514,304 


Wire working, hand too: for, G. D. Lockwood 614,371 
Wool, apparatus for removing vegetable matter 
from, J. Chase . 44 


Wrench. See Pipe wrench 
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Brush holder, tooth, C. L. Wagandt 
Buckle, sash mbbon,. W. A. Fearn 
Burn BK. L. Bearse 

Cune biadie, A. Krouse 


. W. 8. Grafton 


Cetinga, corner j slece f we mnenalhe 
. W. 8. Grafton 


Cetlings, miter piece for meta 





Ceilings, T'-piece for metallic, w *S. Grafton 
Coffin plate, li. lL. Hirschfeld 
Game board, H. Gardner 
Handie bracket, J. |. Flanagen 
Knife, J. T. Currar . 
Metallic Gnishing plate, B.C. Ewing et a! Zed 
Metallic Guishing plate. W. & Grafton 23.045, 23.006 
Moulding, metallic, W. & Graftor Roe. OE, 73,060 
Mouldings, corner piece for metallic, W. 8. Graf- 

tou 2061 | 
Mouldings, cross piece for metallic, W. 8. Grafton yr | 
Gu! can, J. Lines M2 
Pincusbion support, A. Krouse 23,040, oal | 
Waist, C. N. Chadwick 73,083 

TRADE MARKS. 
intiseptics, Chemise ch @ Fabrik auf Actien (vor- 

male KB. Schertn 24,188 
Raking powder, J. Butler . 4.179 
Baking powder, Cleveland Brothers M18 
Beer, lager, lroquo!s Brewing Compan 171 
Howte and shoes other than rubber, Ff. L. May 4,163 
Canned foods, all kinds of, Adam Roth Grocery 

Company =e ee 
Coffee, Alkire Grocer Company M173 
Cosmetic, lotion, cream, jeliy,and soap for the 

tollet Sy! van Totlet Company 186 


“2 Metailic Manufacturing Company. gf 


(yelea, Fent 
Lebon & Salomon 


Disinfec ting product, 


Dyes, family, Heittmann Brothers ‘3 183 
Fyelets for shoes, metallic, C. G. Bac 
. 2181 


Fish, Shute & Merchant - 
‘ Aughenbaugh & Company. %4,180 





Fleer, wh Everett 
Fraite, California. Claremont California Fruit 
Qrowere’ Association 
Fruita, dried, L. Hosenstein - 24,175 
Game boards used in connection with a series of 
numbers, W. Hoffmar eece a 
Crease, axie, Hiewen Brothers . M18 
Gloves, kid, P. Centemer! 4 Company . M161 
Hair dressing, Syivan Toilet Company 24, 14 
Jewlery having artifcia) diamond settings, Sam- 
usls Brothers 1599 
Lamp chimneys, W. K. Mayo MT 
Lampe. Heinrichs & Company . M106 


a \ artificial, Shawmut Manufacturing C om- 


Leather ‘ter wearing apparel and belting and valve 
leather, J Risendrath 
Lotions, Lotlet, §. Lachance 
Medicine, certain named, RM Jobnson & Com- 
iM, M1, M197 
J w Chena 24,199 
H. F. 


- M164 
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Medveiine for cholertne or diarrbea, 
Medicine used as an injection, proprietary, 


or 

Milk, Orange County Milk Association 

Otis and ointments, boof, C. F. Kissel 

Oysters, Haas Brothers 

Paper and envelopes, writing, Z. & W. M. Crane. 

Paper, book and letter, BR. & Patterson 

Paper holders, roll, National Candy Mould and 
Manfacturing Company 

P barmaceutical preparation for the skin, H. Fink- 
el 

Pilla, A. Sehmtit 

ltemedy for diseases of women, German American 
Drug Compan) 


Remedy for toothache, neuraigia, burns, and 
woands, topical. KF. Oshihaus 192 

*irups, favoring extracts, and phosphates, foun- 
tain, J. Hangerford <mith C m pany 4 
Aoap, Wabash So ap & Chemical Company UAT 
Troasers, Hull & Company xR 
Veterinary remedies, J. ¥. Smith MD 
Cartan . aI 


Whisky, 


A printed copys of the aoe Geation and drawing of 
Say patent in the foregoing list. or any patent in print 
issued since 160). wili be furnished from this office for 
Beents. in ordering plcase state the name and number 
of the patert desired, and remit to Munn & Co., MI 
Broodway New Vork. 


Canadian paterni« may vow be obtained by the in- 
ventors for any of the inventions named in Ine fuore- 


pb proziaes Sie oe ata cost of $0 each. 
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Inside Page. cach insertion « « 75 cents a line 
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Higher rates are required. 
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tisements at the same rate per agate line, by measure- 
ment, as the letter poems, Advertisements must be 
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ICE-BOATS-THEIR CONSTRUCTION | 
and Management. With working drawings, details, and 
directions in full. Four engravings, showing mode of 
construction. Views of the two fastest ice-sailing boats 


used on the Hudson river in winter. By H. A. Horsfall, 
M.B. Contained in SCIENTIFIC AMERICAN SUPPLE- 
WENT, 1. The same number also contains the rules and 


tegulations for the formation of ice-boat clubs, the sail- 
ing and management of ic pe-boats. Price 10 centa. 
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V ELOC CITY OF ICE BOATS. A COL-| 
lection of interesting letters to the editor of the Sc! EN- 
TIFIC AMERICAN on the question of the speed of ice 
boats, demorstrating how and why it is that these craft 
sail faster than the wind which propels them. lL!lustrated 
with W expianatory diagrams. Contained in SCIENTIFIC 
AMERICAN SUPPLEMENT, No. 214, Price 10 cents. 
To be had at this office and from all newsdealers. 
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Or qualify to take charge of or to superintend the manufacture of machinery, 
voting your idle hours to Heme Study by the method of THE COKRESPOND. 


C8. Scranton, Pa. 


MECHANICAL ENGINEER OR DRAUGHTSMAN; 


by de- 
To begin, students need only 
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WORLD'S ELECTRICAL CONGRESS 
at Chicago.— Addresses of Prof. Elisha Gray. Prof. 
Thomson. Dr. Von Helmholtz, and Mr. W. reece 
Contained in SCIENTIFIC eon SUPPLEMENT, 
No. 925. ce 10 cents. be had at this office and 
from all newsdealers. 
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R G. Hatfield. With directions for construction. Fou: 
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office and from al! newsdealers. 
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MECHANICAL SCIENCE. — PRESI- 
dential! address bofere Section G of the British Associa- 
tion. by J. Inst. C. E. An interesting paper 
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isms as they exist in nature, if not for its own 
origin, atall events for much of its progress hitherto, 
and that nature must still be our guide. Contained in 
SCIENTIFIC AMERICAN SUPPLEMENT, No. ° ce 
0 cents. Tobe had at this office and from al! news- 
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HE PoPULAR' SCIENCE 

MONTHLY, now in its twen- 
ty-second year, discusses the 
practical sides of government 
and politics, domestic and social 
economy, education, sanitation, 
hygiene, food products and agri- 
culture, natural history, scientific 
exploration, discovery, inven- 
tion, the practical arts, the sci- 
ence of living. All articles are 
brief. The contributors are 
mainly specialists in their re- 
spective fields. 
Sold everywhere, 50 cents a copy. 


Subscription price, $5.00 a year. 
D. AppLeton & Co., New York 
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, and HEAD NOISES relieved by using 
Wilson’s Common Sense Ear Drums 
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Knitted underwear is in vogue. The best 
machinery for its manufacture, such as 
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are made by SCOTT & WILLIAMS, 
2077 E. Cumberland Street, 
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Star + Maps 


By Richard A. Proctor, F.R.A S. 
* # 


A series of twelve elegantly printed Maps «f the 
Heavens, one for every month in the year. Specially 
Prepared for use In North America. With descriptions 
accompanying each map, giving the names of the prin- 
“pal stars and constellations, showing their relative 
pesitions at given hours and days of the month. 

A most beautifal and convenient work, specially 
adapted for the use of those who desire to acquire 
4 — know:edge of the starry realms. 

lo which is added &@ description of the method of 
Preparing and using artificial luminous stare as an aid 
‘s fixing in the mind the names and places of the 
various stars and constellations, by Alfred E. Beach. 
Altogether this is one of the most popular, useful 
“a valuable works of the kind ever published. 
& TA volume, elegantly bound in cloth. Price 
post paid, 


MUNN & CO., Publishers, 





The Remington’ Typewriter 


As Perfect in Design and Construction as Original Ingenuity, Long 
Experience, and Constant Improvement can make a Writing Machine. 
It is Simple, Well Made, Practical, Durable, Easy to Learn and to Operate. 


Wyckoff, Seamans & Benedict, 377,Broadway: 
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5h. p motor. This machine was comstracted’ coped especially mal) Towns, Railroad 

for the benefit of the readers of the Scientific American, rie, Steam Mills. Dairies, ¢ Country 

by Mr. W. 5. Bishop, of New Haven, Conn. It is de- Yards, etc. Automatic 

pny to meet the wants of mechanics and amateurs eee Durabie, a 
desire to construct a simple dynamo for their own Inerpensive, Send for 

use, but who do not care to enter into the subject scien- 

tifically. With 2 illustrations. Contained in scl ENTIFIK 

AMERICAN “-UPPLEME - ps No. S65. Price 1 eemees To 
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Receivers, Compound & Bar Magnets, stall royesty for ste steam and hot water heating, under a 
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Magneto Bells, Wire & Insulators. laity ont is under strong pte Will to business 
Castings and parts of all Scientific American 
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Lake 8t., » Ol lieago, Ml. 
ELECTRO MOTOR, SIMPLE. HOW TO 
make. By G. M. Hopkins.—Description of asmall electro 
motor devised and constructed with a view to assisting 
amateurs to make a motor wnich might be driven with 
advaniage by @ current derived from a battery, and 
which wala have sutticient power to operate a foot 
he or any machine requiring not over one man power. 
ith ll Contained in >CIENTIFIC AMEKICAN 
8c PPLEM+NT. No. G41. Wrice 10 cents. To be bad at 
this office and from all newsdealers. 
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14K Gold Plated Watch Sent C. 0. D. on Approval 
Beautifully engraved and warranted the best timekeeper in the 
world for the money,and equal in appearance to a solid gold wateh 
Examine at express office, if sati-fectory pay agent $3.50, Cut 
this advertisement out and returh with order, Address 

W. HILL & C6., Jewelers, 207 State St,, Chicago, 1! 
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VIOLIN A TREATISE ON VIOLINS. Old Buttonwood St Street, P Philadelphia, 
* and new violins. Comparative merits, 

etc. Price 2% cents. Andrew Hyde, Northampton, Mass. 


HOW TO CONSTRUCT A VIOLIN.— 
Full directions for the construction of a first-class Stra- 
divarius violin. Llustrated with 7 diagrams drawn to 
4 ie. Contained in SCIENTIFIC AMERICAN SUPPLE- 
MENT, No. 930. Price W cents. To be had at this 
office and from al! newsdealers. 
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Wales, Ashland Block, Chicago. 
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A perfect pulverizer of all refractory substances by either 
the wet or dry process. It works better and at less expense 
than any other Mill, and is conceded to be the only perfect 
pulverizing Mill manufactured. 

For FREE Illustrated Pamphiet address 


"BRADLEY FERTILIZER 6O., $2 STATE ST, BOSTON. 
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CAN a. OBTATn A PATENT? Fora 
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UNN& ¢ 0. who have had aan ty ve years’ 


experience in the patent busin 
tions strictly conniential. A Tan and k a In 
formation concerning pmoonsa and how to o! 
tain them sent free. Also e of 
ical and scientific Dooks st sont t free. 

Patents taken through Munn & Co, receive 
8 notice in the Scientific American, and 
thus are brought widely before — a with- 
out cost to the inventor. This » aid paner. 
issued week! - elegantly iliustrated: rem the 
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latest secure contracts. ress the latest, most approved forms. I)lustrated with en- 
MUNN & ©O., New York, 361 Broapway. 


gravings drawn to scale, showing the form, position, 
and arrangement of all the parts. Contained in SCtEN- 
TIFIC AMERICAN SUPPLEMENT, No. 624. eriee 10 
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Fourteenth Edition of 


Experimental Science 





REVISED AND ENLARGED. 
120 Pages and 110 Superb Cuts added, 


Just the thing for a present for any man, woman, 





student, teacher, or any one interested in science 

In the new matter contained in the last edition will be 
found the Scientific Use of the Phonograph, the curious 
optical illusion known as the Anort hoscope, together 
with other new and interesting (Optical Llusions, the 
Optical Projection of Opaque Objects, new experiments 
in Projection, Iridescent Giass, some points in Photo- 
graphy. including Hand Cameras, Cane Cameras, etc; 

ystems of Electrical Distribution, Electrical Ore Find- 
er, Electrical Rocker, Electric Chimes, How to Color 
Lantern Slides, Study of the Stars, and a great deal of 
other new matter which will prove of interest to scien 
tifle readers, 

840 pages, 782 fine cuts, substantially and beautifally 
bound. Price in cloth, by mail. 84, Half morocco, $5. 

GB Send for Uustrated cercular. 


| MUNN & CO., Publishers, 


Office of the SCIENTIFIC AMERICAN, 
| 361 BROADWAY, NEW YORK 
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ity, Cheap and Accurate 
Westcott Chuck Co., Oneida, N. ¥., U. 8. A. 
| Ask for catalogue in English, French, Spanish or German, 
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HYPNOTISM g its Uses and Abuses. The sci- 
8 ence easily acquired. Lilustrated 
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PROF. ANDERSON, 8. A. 2., 182 State St., CuTCAGo. 


STE gee 


-* 
AE 





CANADA Agency wanted fora good salable article 

for Canada. Best facilities for pushing a 
good thing. Give lowest cash price, send circulars and 
sample to Maritime Supply Co., Box 5, St. John, N. B. 


NTERNS WANTED 33 oye.. 4 + Ry 








| ARBACH & CO. 809 Filbert St Phi 


HOW TO CAN ASPARAGUS. — BY 
P. H. Scudder. Full and explicit directions for the can- 
ning of asparagus in such a way as to produce a superior 
article possessing ai! the flavor of the freshly gathered 
shoots. A valuabie paper, showing that a farmer who has 


a small 3 or 4h. p. boiler, a good barn, and a little knack 
for handling tools, and who is pot afraid of hard work, 
will find the canning business much more profitable than 
the raising of oats, corn, potatoes, etc. With 7 illustra- 
tions. iontained in SCIENTIFIC AMERICAN 8SUP- 
PLEMENT, No. 604. Price W cents. To be had at this 


office and from al! newsdenlere 
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The Scientific American 


PUBLICATIONS FOR 1834. 


The prices of the different pubneations in the United 
States, Canada, and Mexico are as follows 


RATES BY MAIL. 








The Scientific American (weekly), one year - $3.00 
The Scientific American Supplement (weekly y one 
year, - - 5.00 
The Scientific Amesten. Spanish Edition imonti:- 
ly), one year, ~ - - 3.08 


The Scientific American Arelitects ant Butlers 


Edition (monthly), ome year, - - - 2 
COMBINED RATES. 
The Scientific American and Supplement - - $7.00 
The Scientific American aud Architects and Build- 
ers Ma@ition,- - *-* *©= = © #* * - 600 
The Scientific American, Supplement, and Archi- 
tects and Builders Edition, - - “Wr - O06 


Proportionate Rates for Six Menthe. 
This includes which we pay. Remit by postal 
on ea enle ote ae draft to order of 
MUNN & C@., 361 Breadway, New York. 
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Water otor, SS. 
BOLGIANO’S LITTLE GIANT 
wit Run Your Sewing Machine and other Light Machinery. 


A Week's Work Done in a Day. No Ptumbing Required. Delivered Free on Receipt of Price. 
WINSTED, CONN., October 2, 1838. 
THe BOLGIANO WATER MoToR Co., Baltimore, Md 


Gentlemen -—I received your “Little Giant” Water Motor the Mth ulto. The 


Motor works well, runni at ood sewing three or four 
thicknesses of” woolen i —— etalk it it — this week among my 
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The above are cies per agate line— about eight 
words per line. This notice shows the width of the line, 
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_ Seinen tap, it runs \aayt y gh He to attach Ss - % 
| > Respectfully, }. A. BLITHEN & CO. 
& No. 38 Motor, - - $1s 





1-2 to Sh. p. Motor, 
G3” Send for Oircwar and Testimonials from users all over the United States. Address 


‘THE BOLGIANO WATER MOTOR CO., 415 Water Street, Baltimore, Md. 
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THREADED WIRES 
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Charter Gas Engine Co., Box ua, Sterling, Ill. 
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Building Fel Liguid Tele Paints, Ete. 
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@” ESTABLISHED 1845. 
The Most Popular Scientific Paper in the World 


Only $3.00 a Vear. Inclading Postage. 
Weekly—52 Numbers a Vear. 
Thie widely circulated and spiendidly tliustrate: 
paper is published weekly. Every number contains six- 











Superior to all 
others on market. 
Sewd for (\rceuler. 

& nor apne. 
Gloversville 


Telephones For Sale. 


The Telephone described in the issue of the Scientific Ameri- 
can of February 3, 1894, is now for sale at 


$1.25. 





PERa's PR LeTIE At. HAND HOOKS 
FOR ENGINEERS AND FIREMEN. 
By STEPHEN ROPER, Engineer. 

Catechiam ef High Pressare Steam Engines. 

Written in the form of Question and Anawer for the 


12 Filbert Street, 


CORRESPONDENCE INVITED. 


THE METROPOLITAN TELEPHONE AND TELEGRAPH CO., 
SALES DEPARTMENT, 18 CORTLANDT STREET, NEW YORK. : 


Thos machine is nota chea 
plaything. 20,000 in use is 
Factories and Families in 
this country, Itis the ma 
hine on which the ‘““Seam- 
less" hose are made. Six 
> Doe. Pairs an ordinary 
days work for 

girls and boys | 
It is the only 
really good Hand Ma- 
chive in America. For 
full particulars address 


Branson Machine Co, | 
504 ST. JOHN ST., 
PHILADELPHIA. PA. 
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whether an invention 
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munications cof patent in 
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Patent Nw 463,569, granted 
to Emile Berliner Novem- THE ELECTRIC STORAGE BATTERY CO. 
‘paw SOLE MANUFACTURERS OF 
ber 17, 13901, fo : mbined 
eal sigan lg st lag THE GuHioripe ACCUMULATOR. 
I elegraph and | elephone, Elements of all sizes, from 100 up to 10,000 watt-hours capacity each 
and controls Letters-Patent CENTRAL STATION INSTALLATIONS. 
No. 474,231, granted to | Electric Launch Bentpmente: p, Pioncgraph. Surgical, 
Thomas A. Edison May 3, f DREXEL BUILDING. PHILADELPHIA, PA, 
1892, for a Speaking Tele- 


graph, which Patents cover ESELBCTRiIc X MoToRs 
FOR MILLS, FACTORIES. HOPS, ETC. 
Our Electric Motors received the Highest Awards at the World's Fair. Write for our Dbustrated Folder. 
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teen pages of useful information and «4 iarge number 0 








Terms of Subseripsion.—One copy of the Seren. 
Tiere AMERICAN will be sent for one year—S2 numbers 
postage prepaid, to any subscriber in the United State- 
Canada, or Mexico, on receipt of three dellars by the 
publishers ; six months, $1.50; three months, $1,008. 

Cluabs.—Special rates for several names, and to Post 


| Masters. Write for particulars. 


The safest way vo remit is oy Postal Order, Draft, or 
Express Money Order. Money carefully placed inside 
of envelopes, securely sealed, and correctly addresse:' 
seldom goes astray, but is at the sender’s risk. Addres~« 
| all letters and make all orders, drafts, etc., payable to 

MUNN & CO., 361 Broadway. New Vork. 


THE 


Scientific American Supplement 


This is a separate and distinct publication from ‘Thr 
SCIENTIFIC AMERICAN, bat is uniform therewith in sire. 
every number containing sixteen large pages full of en- 
gravings, many of which are taken from foreign papers 
and accompanied with translated descriptions. TH+ 
SCTENTIFIC AMERICAN SUPPLEMENT ts published week - 
ly, and Includes a very wide range of contents, It pre- 
sents the most recent papers by eminent writers in al! 
the principal departments of Science and the Usefu! 
Arts, embracing Biology, Geology. Mineralogy, Natura! 
History, Geography, Archwology, Astronomy Chemis- 
ty, Electricity, Light, Heat, Mechanical Engineering. 
Steam and Railway Engineering, Mining, Ship Building. 





Horticulture, Domestic Koonomy, Biography, Medicine. 
ete. A Vast amount of fresh and valuable information 
obtainable in no other publication, 

The most wemportant Engineering Works, Mechanisms. 
and Manefactures at home and abroad are illustrate: 
and described in the SUPPLEMENT. 

Price for the SUPPLEMENT for the United States. 
Canada, and Mexico, $5.00 a year; or one copy of the 
SCIENTIFIC AMERICAN and one copy of the SUPP!+- 
MENT, both mailed for one year to one address for $7.0). 
Single copies, 10 cents. Address and remit by postal order. 
express money order, or check. 

MUNN & CO.. 361 Broadway, New York. 


Building Edition. 


TRe SCIENTIFIC AMBRICAN ARCHITECTS’ AN! 
SuiLpeRs’ Eprrion is issued monthly. $2.50 a year 
Single copies, % cents. Thirty-two large quarto pages. 


- | forming a large and splendid Magazine of Architecture. 


richly adorned with ¢iegant pilates im colors, and with 
other fine engravings; illustrating the most interesting 
examples of modern architectural construction and 
allied subjects. 

A special feature is the presentation in each number 
of a variety of the latest and best plans for private resi- 
dences, city and country including those of very mod- 
erate cost as well as the more expensive. Drawings in 
perspective and in color are given, together with Plans. 
Descriptions, Locations, Estimated Cost. ete. 

The elegance and cheapness of this magnificent work 
bave won for it the Largest Cirentatien of any 
Architectural publication in the world. Sold by all news- 
dealers. $2.50 year. Remit to 

MUNN & CO., Publishers, 
361 Breadway, New Yerk. 
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